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Hydro-Aire’s moving story 
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Hydraulic Valve Pneumatic Operated Gate Valve High Temperature Regulator Fuel Booster Pump 
and Shutoff Valve 


Featured above is Hydro-Aire’s recent linear actuator design (P/N 20-011) die » ne 
powered by 24 volts D.C. A position-indicating potentiometer transmits Wi ‘| Hib 
3 ; 
ram position signals accurate to +.001 inches. Actuator travel speed BURBANK, CALMQORNIA 
Division of CRANE €O 


closely controlled under the range of voltages and loads. Non-jammin; Anti-Skid Braking Systems + Fuel 
System Controis + Pneumatic 

1° ~ ; ; “AV _Y : > aV ey oe Fa S Bans Controls + Hydraulic Controls 
mechanical stops limit travel of the ram in the event of switch failur: nledusduis ddheont « tisestoeda 


Devices 


Write for further details on this and other dependable products illustrated t 


Producing Controls for Every Basic Airborne System 











With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT Manufacturing A SARGENT Hydraulic Pumps 


FACILITIES = jincluding — — BUILDS Hydraulic Motors 

ies Pneumatic Cylinders 
Research Machining & Grinding " Servo-Systems Pneumatic Valves 
Design Heat Treating, all types Hydraulic Systems Ball Screw Actuators 
Development Plating, all types — Integrated Packages Gear Actuators 
Testing Inspection ' Hydraulic Actuators Gear Accessory Boxes 


Qualifying Assembly Hydraulic Valves Electronic Systems 


Since 1920 


“GOOD WILL” is the disposition of ENGINEERING CORPORATION 
the pleased customer to return to the 
place where he has been well treated. 

— U.S. Supreme Court HUNTINGTON PARK, CALIF. 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 





AVIATION CALENDAR 


Sept. 14-15—Display of USAF Ground Sup- 
port Equipment for Manned and Un- 
manned Aerospace Vehicles, Society of 
Automotive Engineers, Milwaukee Arena, 
Milwaukee, Wis. 

Sept. 16-17—Western Regional Meeting on 
Frontiers of Science and Engineering, In- 
stitute of the Aeronautical Sciences, Los 
Angeles, Cabif. 

Sept. 17-18—Conference on Effects of 
Nuclear Radiation on Semiconductors, 
Western Union Auditorium, New York, 
N. Y. Sponsor: Army Signal Corps. 

Sept. 17-18—Dual National Engineering 
Communications Symposia, Institute of 
Radio Engineers’ Professional Group on 
Engineering Writing and Speech, Bos- 
ton, Mass., and Los Angeles, Calif. 

Sept. 19-20—National Air Races (190 cu. in. 
airplanes), Baer Field, Ft. Wayne, Ind. 

Sept. 21-22—Conference on Planning and 
Designing of Urban Helicopter Facilities, 
Institute of Aeronautical Sciences Bldg., 
Los Angeles, Calif. Sponsor: Los Angeles 
Chamber of fommerce. 

Sept. 21-22—Eighth Annual Meeting, Stand- 
ards Engineering Society, on Investment 
in Survival, Somerset Hotel, Boston, Mass. 

Sept. 21-25—14th Annual Instrument-Auto- 
mation Conference and Exhibit, Instru- 
ment Society of America, Chicago, II. 

Sept. 23—Second Semi-Annual Area Meet- 
ing, Washington Air Route Traffic Con- 
trol Center, Mariott Motor Hotel, Wash- 
ington, D. C. 

Sept. 23-24—Engine and Operations Sym- 
posium, Airwork Corp., Millville, N. J. 

Sept. 24-25—Ninth General Assembly, Advi- 
sory Group for Aeronautical Research and 
Development, NATO, Aachen, Germany. 
Subject: Space Research Techniques and 
Recent Experimental Data. 

Sept. 28-30-1959 National Symposium on 
Telemetering, Civic Auditorium and 
Whitcomb Hotel, San Francisco, Calif. 
Sponsor: Institute of Radio Engincers’ 

(Continued on page 6) 
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Pressure Potentiometers for... 


HIGH TEMPERATURES 
and CORROSIVE FLUIDS 


Type P103 
Pressure Potentiometer 
shown % size 


New Trans-Sonics* Pressure Potentiometers, Type 
P103, measure pressures of corrosive fluids such as 
red fuming nitric acid (RFNA) and unsymmetrical 
dymethylhydrazine (UDMH) for telemetry and con- 
trol applications at ambient temperatures up to 600F. 


Corrosive fluids are contained by a welded Inconel-X 
bellows which actuates a dynamically balanced mech- 
anism. This mechanism is hermetically sealed in a 
stainless steel case for protection against corrosion 
and other environmental hazards. 


Accurate and reliable performance has been proven 
under the following conditions typical of missile en- 
vironments: Random Gaussian Vibration 0.1g°/cps, 
15 to 2,000 cps; Acceleration 75g; Shock 75g. 


Flexibility of installation is assured by small size and 
light weight. Dimensions are 1%” diameter by 1%” 
long. Weight is only 6 ounces, Standard ranges are 
0-100 and 0-150 psia . . . other ranges to special 
order. Write for Technical Bulletin P103 to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. 


* TRADE MARK 
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AIRBORNE SPECIAL ACTUATOR 


POWERS 77 TRIM SYSTEM 








At right, a detail drawing of 
Boeing 707 horizontal sta- 
bilizer trim system. Airborne 
R-1604M5 ROTORAC actu- 
ator drives the screw jack, 
except when ship is on 
autopilot. Design duty cycle: 
5 min. on, 5 min. off at 820 
in.-ib. max. load, reversing 
every 4 sec. Weight of actu- 
ator—39.5 |b. Overall length 


Because of its function—operation 
of a primary flight control on 
Boeing’s 707 — this Airborne 
ROTORAC large special actuator 
must provide the utmost reliabil- 
ity under almost continuous off- 
on-reverse type operation. And 
its response must be quick, even 
though maximum torque and 
acceleration are limited by spec- 
ifitation — to avoid inadvertent 
structural overloads. 

To control torque, Airborne de- 
veloped a special friction clutch 
which limits output to 1500 in.- 
Ib. maximum and yet will transmit 
1200 in.-lb. under any condition. 
Controlled accelerations were 
achieved by balancing the inertia 
characteristics of all rotating parts 





AIPBORNE RIGO4M5 
ROTORAC ACTUATOR 


AUTOPILOT 
SERVOMOTOR 


and of the external load against 
the carefully tailored perform- 
ances of the motor and servo 
clutches. Result: smooth acceler- 
ation from 0 to 180 rpm in 0.4 
second and shock-free reversal in 
0.1 second, both at full load. 

Airborne offers you engineering 
of this caliber to meet needs for 
almost any special rotary or linear 
electromechanical aciuator—large 
or small. And where requirements 
are not unique, we provide a line 
of modular-type actuators, devel- 
oped by Airborne to simplify de- 
sign and specification. Just give 
us the facts on your application 
and we will be happy to make a 
proposal. Contact any of our offi- 
ces for further information. 


<\QIPBORNE == 


Engineered Equipment for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY « Offices in Los Angeles and Dallas 











AVIATION CALENDAR 
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Professional Group on Space Electronics 
& Telemetry. 

Sept. 30-Oct. 2—13th Annual Meeting, 
Southeastern Airport Managers’ Assn., 
Washington Duke Hotel, Durham, N. C. 

Oct. 1-3—23rd Annual Conventiou, Inter- 
national Northwest Aviation Council, 
Multnomah Hotel, Portland, Ore. 

Oct. 5-7—Seventh Anglo-American Aeronau- 
tics Conference, Institute of the Aero- 
nautical Sciences, Hotel Astor, New York. 

Oct. 5-7—Fifth National Communications 
Symposium, Hotel Utica, Utica, N. Y. 
Sponsor: Institute of Radio Engineers’ 
Professional Group on Communications 
Systems. 

Oct. 5-9—National Aeronautic Meeting, 
Society of Automotive Engineers, the 
\mbassador, Los Angeles, Calif. 

Oct. 6—12th Annuai Airport Development 
& Operations Conference, Hotel Onon- 
daga, Syracuse, N. Y. Sponsor: Bureau of 
\viation, New York State Department of 
Commerce. 

Oct. 6-8—12th Annual Meeting, National 
Business Aircraft Assn., Hotel Leaming- 
ton, Minneapolis, Minn. 

Oct. 6-8—Radio Interference Reduction and 
Electronic Compatibility Conference, Mu- 
seum of Science and Industry, Chicago, 
Ill. Conducted by Armour Research 
Foundation in cooperation with Institute 
of Radio Engineers’ Professional Group 
on Radio Frequency Interference. (Classi- 
fied session on Oct. 8.) 

Oct. 6-8—National Airports Conference, 
Norman, Okla. Sponsors: American Assn. 
of Airport Executives and the University 
of Oklahoma; in cooperation with FAA 

Oct. 6-8—Industry-Military Quality Control 
Management Symposium, Oklahoma City 
Air Materiel Area, Tinker AFB, Okla- 
homa City, Okla. 

Oct. 6-9—International Symposium on 
High-Temperature Technology, Asilomar 
Conference Grounds, Monterey Penin- 
sula, Calif. Sponsor: Stanford Research 
Institute. 

Oct. 7-8—Second Advanced Propulsion Sys 
tems Symposium, New England Mutual 
Hall, Boston, Mass. Sponsors: Air Force 
Office of Scientific Research; Avco- 
Everett Research Laboratory. 

Oct. 7-9—Sixth National Symposium on 
Vacuum Technology, American Vacuum 
Society, Sheraton Hotel, Philadelphia, Pa. 

Oct. 7-10—Fourth Annual National Meet- 
ing, Air Traffic Control Assn., Biltmore 
Hotel, Oklahoma City, Okla. 

Oct: 8-10—Society of Experimental Test 
Pilots’ Symposium on Pilot’s Role in 
Space Exploration, Beverly Hilton Hotel, 
Beverly Hills, Calif. Third Annual 
Awards Banquet, Oct. 10. 

Oct. 12-14—15th National Electronics Con- 
ference, Hotel Sherman, Chicago, I]. 
Oct. 12-16—15th Annual General Meeting 
of the International: Air Transport Assn., 

Imperial Hotel, Tokyo, Japan. 

Oct. 12-16—NASA’s 1959 Inspection, Lang- 
ley Research Center, Hampton, Va. 

Oct. 14-23—“William Tell II” Seventh 
World-Wide Interceptor Weapons Meet, 
Tyndall AFB, Panama City, "la. Host: 
Air Defense Command. 
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THE HUMAN FACTOR 


Scientists have long been preoccupied with the techno- 
logical problems of Man and the Machine. The increas- 
ingly complex nature of advanced systems has created 
an urgent need to enhance man’s contribution to effective 
systems performance. The complicated nature of this 
relationship requires the skills of psychologists, social 
scientists, mathematicians, and engineers. 


At Ramo-Wooldridge, human engineering, personnel 
selection, individual and system training, display design, 
and communications are successfully integrated into 
systems design and development by the technique of 
large-scale simulation, 


in today’s technology 


Simulated inputs enable scientists to observe a system as 
it operates in a controlled environment and make possible 
the collection of data on performance, training, human 
engineering, maintenance, and logistics and support. 
Scientists and engineers use this data to assure the design, 
production, and delivery of a unified system capable of 
high performance and reliability. 


Expanding programs at Ramo-Wooldridge in the broad 
areas of electronic systems technology, computers, and 
data processing have created outstanding opportunities 
for scientists and engineers. For further information con- 
cerning these opportunities write to Mr. D. L. Pyke. 


RAMO-WOOLDRIDGE 


FORNIA 


Ramo Wooldridge Inc. 


P. O. BOX 90534, AIRPORT STATION + LOS ANGELES 45, CA 
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Coaxial 
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ds a vital part of 
the Air Force 
Automatic-T racking 


Antenna System! 


The powerful TLM-18 telemetry antenna now 
in service at the Air Force Missile Center, 
Cape Canaveral, Fla., is used for the auto- 
matic tracking of missiles and earth satellites, 
This huge “‘mechanical ear,” specifically de- 
signed by Radiation, Inc., Melbourne, Fla., 
has an effective data reception range of over 
1000 miles. 


One of the key parts of this highly sensitive 
device is the %”, 50 ohm, aluminum sheathed 
Styroflex® coaxial cable that links the 60-foot 
parabolic reflector to the receivers. The task 
of carrying missile-to-earth signals from the 
antenna to the control building demands a 
low-loss, high frequency cable with a high 
signal to noise ratio. 


The remarkable characteristics of Sty roflex® 
cable not only meet these rigid specifications 
but also have extra operational advantages, 
including long operating life under severe 
conditions and stable electrical properties 
during wide temperature variations. 


Sty rofiex® coaxial cable has earned an out- 
standing record for these qualities in a variety 
of industrial, mass communication and tele- 
metering applications. Perhaps this cable can 
answer your particular high frequency cable 
problem. We invite your inquiry. 


DODGE COPPER PRODUCTS 


CORPORATION 
300 Park Avenue, New York 22, N.Y. 





AN 

AIR -TO -SURFACE 
MISSILE FOR 
THE U.S. NAVY 


CORV 


Designed for launching from 
carrier-based aircraft, the Corvus 
missile is being developed 

for the Navy by Temco Missiles & 
Aircraft Division. Corvus will 

give the Navy far-reaching striking 
power — against surface ships, shore 
installations and heavily defended 
areas. As weapon system 

manager for the Corvus, Temco has 
the responsibility for managing 

all aspects of the program — including 
any necessary modification of 

aircraft for carrying the missile as well 
as development of ground-handling, 
test and checkout equipment. 


Many excellent engineering 

and scientific positions are now open 
in this and other Temco 

programs. We invite your inquiry. 
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A division of TEMCO AIRCRAFT CORPORATION + DALLAS 22, TEXAS 
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™ Gone Pecitic 


DIVISION OF BENDIX AVIATION CORPORATION 





Cubic has, electronically speaking. And far 
greater precision is required of the five-target 
Cubic MOPTAR which will be used by the 
Federal Aviation Agency to evaluate experimental 
air-traffic-control systems. MOPTAR (Multi- 
Object Phase Tracking and Ranging), an omni- 
directional system requiring no moving antennas, 
provides startlingly accurate real-time position 
data. MOPTAR can be expanded to track hun- 
dreds of aircraft simultaneously with this same 


MOPTAR 
: i 


accuracy. The FAA installation will monitor other 
systems in tests at the new National Aviation 
Facilities Experimental Center near Atlantic City. 
It’s a new use for Cubic’s Space Age tracking 
systems developed under the forward-looking 
sponsorship of the United States Air Force. Now 
MOPTAR finds a non-military application in 
helping solve the problems of air navigation, an 
application that will lead to greater safety in the 
traffic lanes of the sky. 


Tracking systems by Cubic . . . reliable precision 
systems with Space Age capability ... find appli- 
cation in air traffic control and, through the 
multiple-target potential of MOPTAR, in increas- 
ing the fire-power of America’s guided missiles. 


U B i @ CORPORATION 


CUeCTADMIC EHGINEERING N WITH A DIMENSION FOR THE FUTURE 


5575 Kearny Villa Road, San Diego 11, Calif, 
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fleet 


fueled... Litbricated by Sinclair 


Electra — the maiden in Greek mythology who became a star in the 
heavens — is the apt name given by Lockheed to its new prop-jets. 
Forty of these new ships are joining Eastern Air Lines’ fleet. Each 
carries 66 passengers in smooth quiet, and hops non-stop over any 
Eastern route at 400-plus m.p.h. 


Sinclair has been a jet fuel supplier to the military for eight years, 
and is proud that Eastern has chosen Sinclair Superjet Fuel for the 
Electra. Eastern has also selected Sinclair Aircraft Turbo-S Oil for 
exclusive use in this magnificent prop-jet fleet — proof positive of 
the dependability of Sinclair’s aircraft fuels and lubricants. 


Sinclair 


AIRCRAFT FUELS AND LUBRICANTS 


Sinclair Refining Company « Aviation Sales + 600 Fifth Avenue, New York 20, N. Y. 





PRIMARY PRESSURE 
STANDARD 


ACCURACY + 1/50% OF READING (PSID) 
RANGE 0.4 TO 250 PSID 


DIGITAL READOUT 


PRIMARY PRESSURE STANDARD 


* SIX DIGIT DISPLAY © ONE DIAL COMPENSATION FOR 
© PORTABLE OR RACK MOUNTED e WILL ACCOMMODATE ABSOLUTE 


AND GAUGE PRESSURE WITH 
* INTEGRAL PRESSURE CONTROL SIMILAR ACCURACY 


Please discuss your camer e MNY Wallace O. Leonard, Inc. 


. . Bn s en ae Ae 373 SOUTH FAIR OAKS AVENUE 
requirements with cs : 1 deere re Ste 

. Es ee: Neco SE PASADENA, CALIFORNIA 
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; aad TWX-P4 SA CAL 7321 





training 


in Cessna’s 


T-37 


Cadets in the U. S. Air 
Force now get a faster 
introduction to jet flying. 
Sitting side by side with 
their instructors, they’re 
quickly learning to handle 
Cessna’s T-37—a new, high- 
flying trainet with the 
characteristics of a combat 
jet. As a result, cadets are 
trained faster and easier 


Company, Wichita, 
Kansas. 





Consumable electrode—heart of the vacuum arc furnace 


New Timken* Vacuum Arc Steel: 
Cleanest, strongest steel you can buy 


F you make or plan to make parts 

that must have exceptionally 
clean and strong steel, specify 
Timken® steel made by the vacuum 
arc process. It’s ideal for aircraft, 
jet engine and other parts where 
such steel is vital. Timken vacuum 
arc process steel is the cleanest steel 
available in commercial quantities. 
And only the Timken Company 
furnishes this super-clean steel in 
bars, wire, and rotary-pierced tub- 
ing in a wide range of alloy and 
stainless analyses. 

You get these advantages; 


SUPERIOR CLEANLINESS. The melt- 
ing process eliminates contamina- 
tion from three basic sources—air, 
slag and crucible. Furthermore, 
gaseous impurities in the electrode 
metal are drawn out by the vacuum 
during melting. 


BETTER DISPERSION. Any remaining 
non-metallics are more finely dis- 
persed than by any other melting 
process. 

These two factors—superior 
cleanliness and better dispersion— 
result in a more uniform steel of 


® 
Fine 
Alloy 


very high strength and ductility. 
For further information, write: The 
Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, 
Ohio. Cable: ““TIMROSCO”’.. Makers 
of Tapered Roller Bearings, Fine 
Alloy Steels and Removable Rock Bits. 


WHEN YOU BUY TIMKEN STEEL YOU GET: 


1. Quality that’s uniform from heat 
to heat, bar to bar, order to order 

. Service from the experts in spe- 
cialty steels 

- Over 40 years experience in solv- 
ing tough steel problems 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 
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ired for alcohol de-icing systems. Weight 
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*This is hydraulic output horsepower at 3000 psi 


The above table is important to anyone concerned with the selection of 
hydraulic pumps for future air or space vehicles. Note particularly the 
horsepower-to-weight ratios for both rated and limited life speeds. These 


are the highest known available at this time. 

But highest hp/Ib is only one of many advantages offered you by the 
new Vickers advanced design variable displacement pumps. Developed to 
meet the requirements of the new MIL-P-19692 specification, this new series 
has volumetric efficiencies of 96% to 98% over a pressure range of 500 to 
3000 psi... and has 4000 psi continuous operation capabilities. These 
pumps have faster response and improved contamination resistance; they 
have practically the same envelope as constant displacement units of equal 
output. The first five sizes are now being integrated into advanced aircraft 
and missile systems; the two larger sizes are in the development stage. 
Write for Bulletin A-5233 for additional information. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division = Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER—Department 1462 + Detroit 32, Michigan 
TORRANCE, CALIFORNIA—3201 Lomita Bivd., P.O. Box 2003 « Torrance, Calif. 


Aero Hydraulics Division District Sales and Service Offices: 
Albertson, Long Island, N.Y., 882 Willis Ave. * Arlington, Texas, P. O. Box 213 
Seattle 4, Washington, 623 8th Ave. South « Washington 5, D.C., 624-7 Wyatt Bidg. 
8332 Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE: “ROY” 1149 ¢ CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England 
Engineers and Builders of Fluid Power Equipment Since 1921 
Variable Hydraulic Motors using the Advanced Design 
Series concept are now under development. 
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The scientific data that will some day enable 
us to probe successfully to the very fringes of 
the universe is being recorded and transmitted 
at this moment by the space laboratory 
Explorer VI, a satellite now in orbit around 
the earth @ This project, carried out by Space 
Technology Laboratories for the National 
Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile 
Division, will advance man’s knowledge of: 
The earth and the solar system ...The magnetic 
field strengths in space ...The cosmic ray 
intensities away from earth...and, 

The micrometeorite density encountered in 
inter-planetary travel @ Explorer VI is the 
most sensitive and unique achievement ever 
launched into space. The 29” payload, 

STL designed and instrumented by STL in 
cooperation with the universities, will remain 
“vocal” for its anticipated one year life. 


Space Technology S| 


How ? Because Explorer VI’s 132 pounds of 
electronic components are powered by storage 
batteries kept charged by the impingement 
of solar radiation on 8,000 cells in the four 
sails or paddles equivalent to 12.2 square feet 
in area @ Many more of the scientific and 
technological miracles of Explorer VI will be 
reported to the world as it continues its epic 
flight. The STL technical staff brings to this 
space research the same talents which have 
provided systems engineering and over-all 
direction since 1954 to the Air Force Missile 
Programs including Atlas, Thor, Titan, 
Minuteman, and the Pioneer I space probe. 


Important staff positions in connection with 
these activities are now available for 
scientists and engineers with outstanding 
capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, 
astrophysics, computer technology, and 
other related fields and disciplines. 


Inquiries 
and resumes 


© are 
Laboratories, Inc. invited 
P.O. Box 95004 

Los Angeles 45, California 
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More Pentagon Censorship 


The attempt to ban publication of the book “Design 
for Survival” by Gen. Thomas S. Power, chief of Strategic 
Air Command, adds another chapter to the already 
infamous record of censorship imposed by politically 
appointed civilians in the Defense Department. 

This censorship campaign of manipulation of military 
news to present a consistently distorted and overly opti- 
mistic view of the defense posture to the American 
public is directed by the Department’s office of public 
information headed by Murray Snyder. Its activities 
range from the ridiculous, as covered in our dissertation 
on “More Monkey Business” (AW July 13, p. 21), to 
really serious matters such as the suppression of Gen. 
Power's book. While the secrecy hocus-pocus over use 
of Indian rhesus monkeys in space research illuminated 
the timorous ignorance that stimulates some of these 
alleged security regulations, the case of Gen. Power's 
book reveals how there security policies are employed 
to ruthlessly suppress any opinions that might conflict 
with the present program of drastically weakening our 
defense forces for purely budgetary considerations. 

It also puts a pitiless spotlight of publicity on the 
vague, shadowy and undemocratic methods of these cen- 
sors who even extend the cloak of administrative secrecy 
to themselves in an attempt to conceal their activities 
from public scrutiny. Rep. Moss (D.-Calif.) and the 
congressional subcommittee on freedom of information 
certainly have ample reason to make formal investigation 
of this case. We await with interest the reply from 
the Secretary of Defense to the questions raised by Rep. 
Moss (see p. 34). 

The suppression of Gen. Power's book provides a 
typical case history of how this censorship process now 
works in the Pentagon. Before writing the book, Gen. 
Power obtained permission to do so from James Douglas, 
Secretary of the Air Force, and had the manuscript 
cleared for military security by Air Force headquarters 
The book manuscript was officially transmitted to Mur- 
ray Snyder's office on April 21, 1959, but, as of this 
writing, neither Gen. Power nor the Air Force officials 
who submitted the manuscript through regular channels 
to the Defense Department have received any official 
notice of Snyder's refusal to allow the book to be pub- 
lished. 

The only communication on the subject emanating 
from Snyder’s shop has been an informal announcement 
in response to published rumors of the suppression that: 

“Approval to publish at this time was denied on the 
grounds that it was inappropriate for a commander of 
a major command to author a book concerning his area 
of responsibility while on active duty in that command.” 

The flimsiness of this excuse was quickly revealed by 
a list compiled from official Mefense Department sources 
by Sen. Stuart Symington (D.-Mo.) of more than 15 
general officers who have recently written and published 
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books on their areas of military responsibility while on 
active duty. ‘This list includes President Eisenhower, 
who published his “Crusade in Europe” while on active 
duty as the Army’s Chief of Staff and who, according to 
his own figures, profited by over $500,000 through a 
special tax ruling on his book. In contrast, Gen. Power 
has proposed that all royalties from his book be devoted 
to military charities. 

Just a few weeks ago, the Defense Department con- 
curred in NASA's decision to allow the seven astronauts 
(all military officers) to sell their space flight stories 
exclusively to Life magazine for a sum reported in excess 
of $500,000. Similarly, the Navy permitted the com- 
mander of the Nautilus submarine to write his story 
in book form while still retaining that command. 

A second flaw in the Snyder statement is that Gen. 
Power's book, as reported by those who have reviewed 
the manuscript, is not a book exclusively about Strategic 
Air Command but rather a much broader discussion 
of this country’s military problems for the future. Few 
people, military or civilian, in this country are better 
qualified than Gen. Power to discuss this subject. He 
has served in strategic airpower in combat and has been 
one of the principal architects of the strategic deterrent 
force that forms the keystone of U.S. military policy. 
He has commanded the vast USAF research and develop- 
ment program in the key era when ballistic missiles 
appeared on the horizon and today holds the most 
critical and responsible combat command job in the 
entire Defense Department. 

The real reason Gen. Power's book is being suppressed 
by the civilian leaders of the Defense Department is 
that they fear its impact on the program of drastic cuts 
in U.S. military strength they are planning and will 
soon announce. ‘These cuts are based solely on fiscal 
considerations and will slice U.S. military power to the 
bone in a manner not seen in the Pentagon since the 
regime of Louis Johnson as Defense Secretary. ‘These 
cuts and stretches will affect the Atlas ICBM, the B-58 
Mach 2 bomber, the B-70 and F-108 Mach 3 generation 
of aircraft, the hypersonic Dyna-Soar program and even 
the B-52 and KC-135 production programs. 

While these cuts are being plotted in the Pentagon, 
their advocates are afraid to allow the American people 
to read the thoughts of the man who is charged with 
maintaining the strategic deterrent force that they rely 
on to preserve the peace. 

We urge the American people through their press 
and Congress to bend every effort to smash this medieval 
chain of censorship that now binds Gen. Power’s book 
and to demand access to his thoughts on an effective 
design for our country’s survival. Whether the Ameri- 
can people agree with Gen. Power's ideas or not, it is 
part of their birthright as citizens of a republic founded 
on the principles of democracy to have access to them. 

—Robert Hotz 
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High performance hydraulic 
pumps by Eastern are uniquely 
suited to the exacting operating 
requirements demanded in the 
craft of tomorrow. 


Check these Eastern gear pump 
features — do they suggest a 
solution to your present design 
problem? 


Small size: Eastern gear pumps are the smallest, lightest made. Airborne servo 
system pump shown delivers 1.5 gom @ 1500 psig — measures only 17%” X 17%” 
X 2%”, weighs 9 oz. 

Wide performance range: pumps available have theoretical displacements 
from .0016 to .0419 cu. in. per revolution — flow from .025 to 2.0 gpm, pressures 
from 0 to 2000 psig, at speeds to 24,000 rpm. Weights with motor range from 
1.5 to 8.5 Ibs. 

Unaffected by extreme environments: rugged, reliable Eastern units take 
loads to 50g in stride — shrug off temperature differentials to meet MIL specs. 
Flexibility, economy: mass-produced components can be teamed into the pre- 
cise configuration you need. Creatively-engineered custom pumps also available. 


Contact Eastern for creative contributions to help you solve 


your hydraulic pump or power problems. Write for Bulletin 360 
— your complete new guide to Eastern aviation products. 


EASTERN INDUSTRIES, INC. 


100 SKIFF STREET e HAMDEN, CONN. 
West Coust Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 
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In the Front Office 


Dr. Edward L. Ginzton, board chairman, 
Varian Associates, Palo Alto, Calif., suc- 
ceeding Dr. Russell H. Varian, deceased. 

N. Clarkson Earl, Jr., board chairman, 
Doman Helicopters, Inc., Danbury, Conn., 
succeeding Glidden $. Doman, who will con- 
tinue as president. 

Geophysics Corp. of America, Boston, 
Mass., has elected the following as directors: 
James McCormack, vice president of Massa- 
chusetts Institute of Technology; James T. 
Hill, Jr., general partner of William A. M. 
Burden & Co.; Harper Woodward, associate 
of Laurance S. Rockefeller; Bayard Walker, 
vice president and director of Long Island 
Co., Ltd.; Vernon Crudge, aviation con- 
sultant. 

H. Chapn.in Rose, acting board chair- 
man, and Chester A. Thompson, acting 
president, Jack & Heintz, Inc., Cleveland, 
Ohio, succeeding Frank R. Kohnstamm, 
deceased. 

R. Carter Dye, president, and Fred H. 
Edgar, executive vice president, Rolle Mfg. 
Co., Lansdale, Pa., now a subsidiary of DEK 
Industries, Inc. Also: William E. Nolan, 
vice president and general manager, and 
Douglas D. Lawson, vice president-sales. 

David M. Checkley, president, Vitro En- 
gineering Co., New York, N. Y., a division 
of Vitro Corp. of America. 

W. Paul Smith, a vice president, Ameri- 
can Bosch Arma Corp., Hempstead, N. Y. 

C, Thorpe Thompson, director, vice 
president and general manager, the Shef- 
field Corp., Dayton, Ohio, a subsidiary of 
Bendix Aviation Corp. Also: W. Fay Aller, 
a director and vice president-engineering. 

Walter C. Williams, an associate director 
of the National Aeronautics and Space Ad- 
ministration’s Project Mercury, Langley Re- 
search Center, Hampton, Va. Mr. Williams 
will be responsible for launching command, 
range, data acquisition, and recovery opera- 
tions. Also: Charles J. Donlan, an asso- 
ciate director responsible for the technical 
development aspects of the project. Paul 
F. Bikle succeeds Mr. Williams as chief of 
NASA’s High-Speed Flight Station, Ed- 
wards AFB, Calif. 

A. L. Shef, chief of space technology for 
the Advanced Research Projects Agency, 
Washington, D. C. Mr. Shef is on leave of 
absence as chief of the advanced design 
section in the Douglas Santa Monica mis 
siles and space systems engineering depart- 
ment. 


Honors and Elections 


Dr. W. Crawford Dunlap, director of 
semiconductor research for the Research 
Division of Raytheon Co., has been named 
editor-in-chief of “Solid State Electronics,” 
a new international publication. 

The Franklin Institute has named David 
M. Potter, president of Potter Aeronautical 
Corp., recipient of an Edward Longstreth 
Medal. The medal citation reads in part: 
“In consideration of the increased sensitivity 
and greater accuracy of an improved type of 
rotary flow meter (Pottermeter) . . Pe 


(Continued on page 103) 
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INDUSTRY OBSERVER 


> McDonnell F4H all-weather fighter will attempt to break the world 
altitude record of 94,360 ft. set by Russia in July (AW Aug. 3, p. 32). Navy 
and McDonnell Aircraft Corp. have Department of Defense approval and are 
now preparing for the attemr . . }!1 will have to reach approximately 97,000 
ft. to break the Russian rec :d, »ut observers say the Navy fighter can top 
100,000 ft. in a zoom. Detense Department has refused a request by Air 
Force and Lockheed Aircraft Corp. to make an altitude record attempt. 


> Underwater detonation tests are being conducted by Douglas’ E] Segundo 
Division in connection with a Navy contract to develop a detection system 
for use by small aircraft such as the A4D to use in anti-submarine warfare. 


> Initial Hound Dog production order is for 200 of the North American 
Aviation air-to-ground missiles, which will be carried by the Boeing B-52G 
and B-52H. 


> First powered flight of the North American X-15 research aircraft will be 
limited to a speed of Mach 2 (1,325 mph.) and an altitude of 50,000 ft. 
As the flight program develops at Edwards AFB, Calif., the X-15 may 
exceed Mach 6 (approximately 4,000 mph.) and 100 mi. in altitude. 


> Air Force is developing a General Operational Requirement for a turbine 
cargo transport to replace the Douglas C-124. Powered by turbofan engines, 
the transport would be smaller and have shorter range than the DC-8 and 
707, but its fuselage would have a bigger cross section to provide greater 
capacity. 


> Nearly all major airframe, engine and avionic manufacturers have con- 
structed or are planning facilities for the study of magnetohydrodynamics, 
indicating that future competition will be intense for contracts to build 
ion and plasma engines. Study and test facilities for this work are inexpen- 
sive by current standards. 


P Use of guided microwaves to accelerate plasma for satellite orientation 
and other very low thrust requirements is being studied by the National 
Aeronautics and Space Administration. 


>In line with the over-all reinforcement program for the Japan Air Self 
Defense Force, Japan’s Air Staff Office is considering adoption of turbine- 
powered helicopters to go into service after Fiscal 1961. Among heli- 
copters under study are the Sikorsky S-61, $62, S63, Bell HU-1A and 
Vertol V-107. 


> East German design team headed by Brunolf Baade is developing a 
twin-jet transport for short and medium range operations that will be 
slower but more economical than the four-jet Baade-152 developed by the 
same team. New transport will designed to operate from grass fields. 


> Low residue diet for National Aeronautics and Space Administration’s 
Mercury space pilots is expected to eliminate the need fer a solid waste 
disposal system, although the pilots also may have drugs aboard to curb 
waste elimination. Pressure suit will have provisions for moving urine, 
storing it in the suit and moving it out of the suit for storage and examina- 
tion after landing. 


> Sikorsky HSS-2 No, 2 has b 
check of control servos at higl 
nose over, striking the rotors on t 
Subsequent damage included 
Impact damage made the heli: 
expected to delay the Navy program 


flying. 


extensively damaged during a preflight 
Servo failure caused the machine to 
ground. It then fell back on the tail rotor, 
all fire started by a ruptured fuel line. 
ter virtually a total loss, but the loss is not 
since at least two other HSS-2s are now 


> Avco Corp. Research and Advanced Development Division has a $36,655,- 
000 contract to develop a nose cone for the Minuteman ICBM. Contract 
includes ablation studies and development of ablative material for the re- 
entry vehicle. Avco also is developing the Titan nose cone, and similarities 
between the two re-entry vehicles is expected to permit joint research and 
design in some areas. 














Tactical and maintenance training techniques are now enhanced by combining 
dynamic problems and tactical situations using a complex Simulator Test Set 
developed and in production at Stavid. Operational submarine-based missile crews 
are now being trained in system check-out procedures and guidance techniques 
under true operating conditions....but without firing a missile! 


In the event that these men may one day have to play for keeps, they must 
be trained and kept ready. Stavid is helping to do this—in the most efficient, 
economical way possible—by electronic simulators! 


OTHER STAVID UNDERSEA ORDNANCE PROJECTS INCLUDE: 
* Radar Course-Directing Central AN/BPQ-2 
¢ Average Bearing Rate Computer and Automatic Plotter MK18 MOD 0 
¢ Data Recorder and Data Reproducer MK2 MOD 0 


Submarine simulator and mobile 
training devices expert GORDON 
E. EWERTZ, with 31-years’ 
electronics experience, is Stavid 
consultant to U. S. Submarine 
Base, Tactical Department, New 
London, Conn. 


STA Vs D Engineering, Ine. Plainfield, New Jersey 
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Outstanding engineers ahd scientists are invited to inquire into opportunities 


on Stavids advanced systems engineering teams 








USAF Missile Management 


Members of Congress are predicting that General 
Accounting Office’s coming report on Air Force manage- 
ment of its ballistic missile programs will reveal wide 
spread cases of mismanagement and overcharges to the 
government. The report is scheduled for submission to 
Congress when the new session convenes in January. 
GAO undertook the investigation because USAF declined 
to make available to it the full report of an investiga- 
tion by the USAF Inspector General (AW Nov. 17, p. 34). 

House Government Operations Committee commented 
in a report last week: 

“Judging from the rather frequent reports of excess 
payments made by the government on contracts in less 
urgent military programs, the ballistic missile area 
undoubtedly will turn up many cases of this kind. When 
urgency is great costs are of lesser concern.” 


New ARPA Projects 


House Government Operations Committee disclosed 
last week that these new projects have been assigned 
to Advanced Research Projects Agency: 

e Tribe, a continuing family of advanced military space 
vehicles capable of satisfying designated military spacc 
missions, including guidance, stabilization, and control 
components. 

e Suzano, a space platform to provide an orbital base 
for advanced space missions. 

e Principia, involving solid propellants with higher speci- 
fic impulses than now under development. 

¢ Pontus, a major improvement in structural and power 
conversion materials to satisfy certain missile and other 
programs. 

e Longsight, continuous studies and systems analyses in 
the space vehicle and missile fields to provide the basis 
for recommendations on projects to satisfy future mili- 
tarv requirements. 


Anast Joins FAA 


Top post in the Federal Aviation Agency's Bureau 
of Research and Development was filled last week with 
the appointment of James L. Anast, former technical 
director of the Airways Modernization Board. This 
leaves only top positions in the agency’s Bureau of 
Facilities and Office of Public Affairs as the major slots 
in the agency’s organizational structure vet to be filled 
Indications are now strong that the latter position will 
go to Jack Gertz, presently associated with the Mutual 
Broadcasting Company’s public affairs office here 

Anast left the Airways Modernization Board last vear 
to join Lear, Inc. He later was named president, a posi 
tion he held for a brief time prior to his return to gov- 
ernment service. 


Delta Pilot Protest Rejected 


Reluctance to become involved in labor-management 
disputes was a major reason cited by the Civil Aeronau 
tics Board last week in rejecting the protest of a group 
of Delta Air Lines pilots against the seniority listing 
used since the airline merged with Chicago and Southern 
Airlines in 1953. Declaring that the petitioners had failed 
to charge either Delta or the Air Line Pilots Assn. local 
chapter with acting in bad faith in drawing up the 
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organized to handle all operating 
ing air carrier scheduling and_ truck 
—Washington staff 
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Dryden Foresees World Cooperation on 


Space research needs world’s ideas, NASA deputy 
administrator tells Astronautical Congress. 


By Evert Clark 


London—There is “every indication that space exploration may soon 
develop beyond the resources of a single nation” to carry it out, demanding 
an unprecedented degree of international cooperation, Dr. Hugh L. Dryden, 
deputy administrator of National Aeronautics and Space Administration, told 
the 10th International Astronautical Congress last week. 

“Space research needs to draw upon a whole world for its ideas,” Dr. Dryden 
said. “So vast is the challenge and so vast is the promise to mankind that the 


world cannot afford to neglect it.” 

Recognition that even more inter- 
national cooperation is rapidly becom- 
ing an essential. of space flight, and 
not just a desirable supplement, domi- 
nated the Congress, attended by some 
700 delegates from more than 30 na- 
tions. 

Dr. Dryden delivered the inaugural 
specch. 

Both the Congress, sponsored by the 
International Astronautical Federation, 
and the first Commonwealth Space- 
flight Svmposium which preceded it, 
were marked by a strong feeling that the 
United Kingdom no longer can afford 
ta be just an observer of the space race 
between the United States and the 
Soviet Union. 

General attitude in Britain previously 
has been that the great head start and 


greater financial resources of both 
larger countries left Britain hopelessly 
behind, and that perhaps Britain should 
not be involved in such a race, anyway. 

But a feeling that the United King- 
dom must advance in space exploration 
if it is to maintain its position politically 
and scientifically apparently is crystal- 
lizing rapidly with the recently con- 
cluded U.S.-U.K.° satellite launching 
agreement behind and the availability 
of the Saunders-Roe Black Knight and 
de Havilland Blue Streak rockets not 
too far in the future. 

Dr. R. N. Quirk, secretary in the 
Lord President’s office, said the United 
Kingdom is “tremendously indebted” 
to the U.S. for this cooperation and 
said it is “quite extraordinarily moving” 
that “such enlightening people as Dr. 





*,e a) . e_ ® 
British Seek Active Space Roie 

London—Britain’s desire to play a far more active role in the exploration of space 
is expected to receive the much needed boost of stronger government support if the 
present government is returned to office in general elections expected next month. 

Spurred by strong industry participation in the first Commonwealth Spaceflight 
Symposium, and the 10th International Astronautical Congress here last week, the 
government is believed to be ready at last to begin making Britain a space power, 
once the elections are out of the way. 

Because tax cuts are far more popular with the British voter than spaceflight, gov- 
ernment support of an enlarged space program is not being discussed as an election 
issue. But private talks between advocates of a stronger program and government 
officials have left the advocates with the definite impression Britain no longer feels 
it can afford not to develop its space capabilities. 

Minister of Supply Aubrey Jones, whose agency would direct most of the gov- 
ernment’s participation in a space program, officially opened the Astronautical 
Congress. 

+ “Many in Galileo’s generation scoffed at his telescope,” Jones said. “We should 
be chary in our own generation and in relation to the satellite of repeating that in- 
glorious episode of history. In short, it is much easier for modern states to decide 
that space research is worthy of their support than it was for the Grand Duke of 
Florence to decide whether or not Galileo should not be supported. 

“What the total resources are out of which this support can be given, what the 
diversion from these resources is to non-scientific purposes—to discuss these would 
be to admit you into the arcana of politics, and before this audience I think I 
should remain on strictly scientific terrain. 

“Scientifically, there is surely no doubt at all but that every state which claims to 
bear the banner of civilization should do everything it can to encourage advances 
in the knowledge of the physics, chemistry and even the biology of space.” 











Dryden” in the U.S. government had 
made such a contribution. 

lo increase such cooperation, IAF 
President Andrew G. Haley proposed 
not only a permanent secretariat for the 
IAF but also an International Academy 
of Astronautics. Ideas on such an acad- 
emy vary widely among the delegates 
and by late last week there was more 
agreement that such an organization 
should be created tkan there was on 
how it should be constituted. 

The joint program calls for the U.S. 
to launch three British scientific satel- 
lites, 20 in. in diameter and 20 in. 
long and weighing about 150 Ib., by 
mid-1961, using the four-stage Scout 
solid rocket now being developed by 
the U.S. (see. p. 64). Payload work will 
be handled by 10 British teams and ex- 
periments will investigate several impor- 
tant physical characteristics in space at 
about 300 mi. altitude. 

One estimate is that the program wil] 
last about four vears and cost about $2.8 
million. 

Both de Havilland and Saunders-Roe 
have design studies calling for the 
launching of satellites and probes using 
combinations and modifications of 
Blue Streak, which is to be a 1,500-mi. 
ballistic missile powered by a Rolls- 
Royce version of the Rocketdyne Thor 
engine: and Black Knight, a research 
rocket which has just appeared in a new 
configuration with a solid stage added 
to give it the ability to push pavloads 
to satellite velocity. 

G. K. C. Pardoe, chief coordinator of 
ballistic missiles for de Havilland Pro- 
pellers, Ltd., proposed several missions 
for these combinations of the two rock- 
ets in a report to the Commonwealth 
Symposium. His proposed follow-up re- 
port for the [AF Congress, titled “The 
Potentiality of Blue Streak in a Brit- 
ish Space Flight Program,” was with- 
drawn for security reasons. 

Pardoe’s suggestions for space vehi- 
cles included: 
¢ Blue Streak plus a dual solid propel- 
lant engine now under development to 
put some 1,000 Ib. in a 300-mi. cir- 
cular earth orbit. 

e Blue Streak plus Black Knight, which 
has a four-chamber, 16,000-lb. thrust 
Armstrong-Siddeley engine, to carry 
1,000 Ib. of payload. Black Knight, 
which has been fired at least four times, 
“is demonstrating a remarkably high 
state of reliability,” Pardoe said. 

¢ Blue Streak plus the Black Knight en- 
gine, but with tankage enlarged and 
modified into a “doughnut” configura- 
tion to give the upper stage the same 
maximum diameter as the first stage 


and to avoid problems presented by a 


long, thin second stage. ‘This could 
double the payload capacity over the 
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previous vehicle, putting 2,000 Ib. into 


a 300-mi. orbit. 


e Addition of a simple single solid stage 
on top of the doughnut tankage to put 
a smaller payload deeper into space. 
All proposals depend only on equip- 
ment already in existence or being de- 
veloped here, and obvious improve- 
ments could be made if special stages 
were developed or higher energy fuels 


used. 


John E. Allen, head of Aerodynamics, 
Projects and Assessment Department of 
A. V. Roe and Co., Ltd., proposed 
similar combinations in a thorough sur- 
vey of British scientific organizations 
and research facilities. He advised 
against an expensive space program for 
the moment but recommended a “pilot 
experiment” approach to spaceflight, in- 
cluding creation of a spaceflight re- 
search association, relatively inexpen- 
sive hypersonic flight experiments, etc., 
for the present; and creation of an 
earth satellite experimental laboratory 
for physical, astronautical and medical 
work and development of a hypersonic 
long range aircraft for the future that 


would be able to launch satellites. 


Test Shape 


Allen also proposed development of 
a high drag, high lift re-entry test shape 
to be launched by a Douglas Thor 
booster for flight to about Mach 20: 
and a Mach 15 cruise shape for con- 
trolled re-entry, skip or long range ram- 
jet transport, to be air-launched from 
an Avro Vulcan by a two-stage solid 


rocket. 


Dr. W. F. Hilton of Hawker Sid- 
deley Aviation’s Advanced Projects 
Group described a wedge-shaped, high 
lift, high drag “flying pyramid” that 
could be used as a two-man earth satel- 
lite. Hilton believes that some type of 
high lift, high drag shape will be used 
for all manned space flight requiring 
earth re-entry beyond the first steps, 
and that the high drag shape such as 
the U. S. Mercury capsule will quickly 
be abandoned. Models of the pyramid 
have been catapulted into free flight 
and tested in wind tunnels at Arm- 


strong Whitworth Aircraft, Ltd. 


Soviet delegation caused a minor stir 
when one member, Prof. V. I. Kras- 
sovsky, was quoted in a London news- 
paper as saying that the U.S. carried 
out nuclear tests in the upper atmos- 
phere after the beginning of cessation 


of atomic tests last fall. 


At a press conference later, Prof. 
Leonid Sedov, chairman of the USSR 
Academy of Sciences Space Flight Com- 
mission, said that Krassovsky had been 
misunderstood, and that what Kras- 
sovskv had said was that lithium con- 
tent in the upper atmosphere was high 
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BRITISH Blue Streak missile, designed by a team headed by de Havilland Propellers, Ltd., 


is readied for erection in a test tower at Hatfield, England. Missile will'be fired from under- 
ground launch sites, will have nuclear warhead. Trials will be at Woomera, Australia. 











WEDGE-SHAPED, high lift, high drag “flying pyramid” model has been tested in Armstrong- 
Whitworth wind tunnel. Configurati vas described by Dr. W. F. Hilton, of Hawker- 
Siddeley (which controls Armstrong-Whitworth); note capsule for two space aeronauts, 


last January and must therefore have 
been considerably higher immediately 
after the bomb tests. ‘Third Soviet dele- 
gate was Prof. Kyril Ogorodnikov, 
astronomer, of Leningrad. 

Sedov was asked about another news- 
paper statement attributed to the dele 
gation to the effect that Russia might 
try to put a man in orbit within two 
years. 


“This conversation was in the form. 


of a joke and the correspondent took 
it as a reality,” Sedov said. 

He also said Russia has not yet fired 
a man along a ballistic trajectory. Some 
U.S. observers believe Russia tried this 
last May 1 and lost one of their space 
pilot trainees when the launching rocket 
exploded on the pad. Soviets have said. 
they lost one of four trainees in “an 
accident,” (AW June 22, p. 79). 


Pioneer 1V Comment 


Sedov said it was his personal opinion 
that the U.S. solar satellite Pioneer IV 
was a “great achievement” both in 
rocketry and in research, but he refused. 
to compare U.S. and Soviet rockets 
on the grounds that this went beyond 
the limits of a technical discussion. 
Asked if the West could expect. details 
of Soviet satellite launchers since the 
U.S. had provided launcher informa- 
tion, Sedov said details are always pub- 
lished along with announcements of 
satellite 'aunchings. 

Soviet space flight goals include 
“new Sputniks, space flights in the re- 
gion of and on the moon and inter- 
planetary flights,” he said. He refused 
to give timetables, suggesting that the 
delegates the papers.” Asked 
when announcement of another 
achievement could be expected, he said 
“anytime.” 

Prof. S. Fred Singer of the Univer- 
sity of Maryland, who at last year’s Con- 
gress proposed a. sweeper satellite for 
cleaning out the radiation belt (AW 
oot, ) 1, 2998, p.. 21), this yea 
reversed his field. Now he wants to 
create an artificial belt of radiation for 
study of the earth’s atmosphere. 


“ead 


Electron Accelerator 

Singer suggested using a satellite or 
rocket to carry a 500-lb. electron ac 
celerator to an orbital altitude between 
600 and 1,000 mi. near the equator. 
The accelerator would be operable. for 
about 100 sec. and would inject a 
stream of electrons of about two million 
electron volts (mev) energy into the 
upper atmosphere. These would de 
velop rapidly and tend to stay trapped 
in the earth’s magnetic field. Losses 
would occur primarily through colli 
sions with the very rareified atmosphere 

Sounding rockets could be used to 
study the remaining number of clec- 
trons on a daily basis, and the data 
from the firings would produce an 
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Soviet Space Safety 

London—Adverse propaganda effect of 
reports that Soviet Russia may take 
greater risks in manned space flight be- 
cause it has less regard’ for human life 
than the Western world apparently is 
causing great concern to Soviet space 
scientists. 

A three-man delegation to the 10th 
International Aéstronautical Congress 
here last week emphasized the impor- 
tance of “safe cosmic flight” and safe 
recovery and said it is the main problem 
to be solved before a man is put into 
orbit. 

Recent visitors to the Soviet Union 
who have talked with space scientists 
there say the Soviets frequently brought 
up the subject of safety themselves in 
an apparent attempt to counter the im- 
pression that their first space pilots will 
face greater risks than U.S. space pilots. 

This emphasis on safety has led some 
U.S. observers to speculate that Russia 
will not attempt to put a man into orbit 
until it can launch a two-man capsule, so 
that even if one pilot should die, it can 
be pointed out that every precaution was 
taken, even to sending a companion with 
him for safety purposes. Since Russia 
already is known to have the booster 
power to launch a two-man capsule, one 
estimate is that the two-man flight might 





take place sometime next summer. 








electron density profile. This could be 
related. to atmospheric density at the 
altitude of the belt. 

Sweeper theory now has been sub- 
stantiated by available data, Singer 
added, and the scheme 1s still interest- 
ing in theory, if not necessarily in 
practice. Reason is that the actual 
number of high-energy particles in the 
lower Van Allen belt—particles with 
energies as high as 700 mev—is very 
low, on the order of one particle in 
every 10 million cubic centimeters. 
Space travelers would have to stay in 
the belt for about one hour to pick up 
the maximum permissible yearly dos- 
age in roentgens, and. unless. orbiting 
in a satelite, they. would, not be ex- 
posed for this time. 

Four Soviet scientists—Prof. Kras- 
sovsky, Prof. I. §. Shklovsky, Dr. G. I. 
Galperin and Dr. E. M. Svetlitskv— 
presented. some data. on, the upper at- 
mosphere and specifically on the outer 
radiation. belt, complementing in some 
ways Singer’s preceding report. 

For the first. time. they said, soft 
electrons of 10 key energy had been 
discovered. in the upper atmosphere” 
by Sputnik III. Soft electrons were 
found at altitudes between, 291 and 
1,167 mi., with minimum intensity at 
about 800 mi. above the geomagnetic 
equator. 


Milton W. Rosen and F. C. 


Schwenk of National Aeronautics and 
Space Administration, presented a dis- 
cussion of the NASA’s Nova space 
vehicle which had a_ configuration 
slightly different than that shown in 
previous artist’s conceptions but did 
not differ from previous discussions in 
over-all concept or in the key design 
factor that the vehicle depends on the 
1.5-million Ib. single chamber Rocket- 
dyne liquid fuel engine now under de- 
velopment (AW June I, p. 30). 

Their vehicle would carry two or 
three men, would be 220 ft. long, have 
a takeoff thrust of more than 6 mil- 
lion Ib. in the first stage, and would re- 
turn a weight of 8,000 to 9,000 Ib. from 
the moon by using five stages. 

A low-cost, three-stage solid propel- 
lant space vehicle called Envoy was 
proposed by H. L. Thackwell, Jr., 
senior vice president of Grand Central 
Rocket Co. He said it would send 50 
lb. to the moon or place a 230-lb. 
payload into a. 300 mi. orbit at a cost 
of ‘“‘considerably less than the $500,- 
000 figure for the Scout or the $1- 
million for a_ single Thor liquid 
booster.” Envoy would weigh only 
17,000 Jb. and stand 37.8 ft. high. 
Two-stage Envoy could put 60 Ib. in 
a 300-mi. orbit or boost five pounds 
to escape velocity. Used as an_air- 
launched satellite vehicle, Envoy could 
put 430 Ib. into a 300-mi. orbit, he 
said. 


Company Formed 
To Test Swiss P.16 


testing of 
built P.16 ground support fighters will 


Geneva—F'light Swiss- 
be done by Aktiengesellschaft fuer 
Flugzeuguntemehmungen, Altenrhein, 
a new company specially formed to 
relieve the P.16’s manufacturers, Flug 
& Fahrzeugwerke Aktiengesellschaft, 
Altenrhein, of this responsibility. 

Later on, the new company probably 
also will market, this airplane. Activities 
of the new firm are registered as manu- 
facture,. sales, development, testing, re- 
pair, inspection, and maintenance of 
aircraft and aircraft components. Com- 
pany capital is 500,000 Swiss francs, or 
about $100,000. 

Dr. Josef Riedener has been ap- 
pointed director and Dr. Hans Studer, 
chief engineer. After the crash of the 
third P.16 prototype last vear (AW 
June 9, p. 25) Swiss order for 100 P.16s 
as the second stage in Swiss Flugwaffe’s 
re-equipment program was canceled in 
June, 1958, only about three months 
after the order was placed by a majority 
vote in Swiss parliament (AW Mar. 24, 
p. 65) and was substituted by an order 
for 100 Hawker Hunters. At present, 
Flug & Fahrzeugwerke has two com- 
pleted P.16s and another one is nearing 
completion and will fly later this year. 
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ARTIST’S SKETCH shows how lunar satellite will have “propeller blade” units spotted on its surface to control internal heat. 


Space Technology 


‘Propeller Blades’ Control! Able IV Heat 


Satellite to be put into orbit around 
the moon by Atlas Able IV_ space 
vehicle scheduled for an Oct. 3 firing 
from Cape Canaveral, Fla., will include 
a new,. stubby heat-reflecting “propeller 
blade,” or pinwheel-shaped mechanism 
for precise temperature control within 
the orbiting soles The devices will 
be spotted over the satellite shell. 

The satellite will scan the lunar sur- 
face through a hole (lower right on 
sphere) with a facsimile system similar 
to a television camera. Square, window- 
like units are heat sink installations, 
probably to dissipate heat from within 
the sphere. An injection rocket, with 
its nozzle protruding from the sphere, 
will give the satellite added boost, as 
required. Antennas protrude near each 
side of the rocket nozzle. 


Instrumentation’s Function 
Functioning of the tightly packed 
instrumentation and batteries in the 


satellite, used in collecting and tele- 
metering to earth the extensive informa- 
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tion on space conditions and 


environment, will depend on maint 


ing an adequate heat level in int 
compartments., Flush-mounted in 
locations on the outside surfa 


the lunar satellite, the stubby prop: 


blade configurations, alternately ex 
to intensive sunlight and shadow 

satellite orbits in space, will cor 
small area of black heat-absorbins 
terial. When temperatures withi1 
satellite fall below a preset safe 

a coil device will contract, causing 


propeller blades to rotate, uncov 


the black heat-absorbing patch t 
the temperature inside the spher 

When the required upper limit 
perature is attained, expansion of 
coil control will rotate the he 
flecting propeller blades to cove 
heat-absorbing black patch 

This same propeller bladc 
for temperature control now is 
checked out in Thor Able III 
plorer VI) satellite orbiting the 
in a long elliptical path. 


Large paddlewheel - configuration 
anes extending out on arms from the 
satellite are similar to those used on 
Explorer VI satellite. 

Carried on arms spring-loaded to ex- 
tend just before third-stage ignition, 
each cross-hatched vane comprises 
2,000 silicon solar cells to take in en 
ergy from sunlight and charge battenes 
for the satellite systems. 

Boost Vehicle 

Boost vehicle for Atlas Able IV will 
be the Air Force-Convair Atlas inter 
continental ballistic missile, coupled to 
upper stages as used for Thor Able II] 
Atlas Able IV originally was intended 
to put a satellite in orbit around the 
planet Venus (AW Feb. 23, p. 26), 
but was rescheduled as a lunar orbit 
CXETCISe. 

Project is part of National Acronau 
tics and Space Administration's spacc 
program, with Space Technolegy Labo 
ratories designing and assembling th« 
orbiting package. 
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Pressure Rising for Service Unification 


By Ford Eastman 


Washington—Demands for unifica- 
tion of the military services and reor- 
gauization of the Defense Department 
hit new peaks last week as mem- 
bers of both the House and Senate 
urged immediate action to “end waste 
and confusion” in the Pentagon. 

Current organization of the defense 
and space efforts drew sharp congres- 
sional criticism, and concicte proposals 
for reshaping and streamlining these 
efforts were made in both Houses. Com- 
ments and proposals included: 

e House Government Operations Com 
mittee urged President Eisenhower to 
initiate studies leading to an Army-Ai 
Force merger. In addition to achieving 
a unified effort in the development, con 
struction and deployment of land-based 
missiles, the committee said the merger 
also should end inter-service conflicts 
over airlift and tactical support aviation 
and accomplish integrated planning for 
tactical and strategic missions. “Prob- 
lems between the unified military serv 
ice and the Navy would remain, but 
these would be of vastly lesser dimen- 
sion,” the committee said. Dr. Herbert 
F. York, Defense Department director 
of research and enginecring, said re 
cently that work is now under way 
toward defining the roles and missions 
of the three services in order to ease 
inter-service frictions. 

e Sen. Clair Engle (D.-Calif.), a mem- 
ber of the Senate Armed Services Com- 
mittee, touched off demands for reor- 
ganization earlier in a Senate speech 
proposing climination of service desig- 
nations and reorganization of the De- 
fense Department on the basis of func- 
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tions and missions as an “absolute pre- 
requisite” to meeting the challenge of 
modern warfare. Engle said the pres- 
ent basic difficulty in meeting the 
Soviet threat is the “‘multi-headed ap- 
proach to the solution of defense prob- 
lems and the bureaucratic quagmire that 
surrounds the missile and space effort. 
Reorganization is essential if the U. S. is 
to survive in the space age.” 

e Sens. E. L. Bartlett (D.-Alaska), Stu- 
art Symington (D.-Mo.) and John Sten- 
nis (D.-Miss.), all members of the 
Armed Services Committee, as well as 
Sen. Joseph S. Clark (D.-Pa.) and Sen. 
Thomas C. Hennings (D.-Mo.) sup- 
ported Engle’s recommendations and 
urged full consideration of his proposals. 
¢ Sen. John Sherman Cooper (R.-Ky.), 
a former member of the Armed Services 
Committee, called upon the President 
in a television interview to take personal 
charge of efforts to reorganize the De- 
fense Department in order to eliminate 
present waste and lack of organization. 
Cooper said he would offer a bill to 
eliminate autonomy and duplication of 
Air Force, Army and Navy by making 
service secretaries undersecretaries of 
defense and by coordinating research 
and procurement. 

e Rep. B. F. Sisk (D.-Calif.), member 
of the House Science and Space Com- 
mittee, said, “there is no department in 
government that is more in need of re 
organization” than the Defense Depart- 
ment. He added: “It is time to clean out 
the Pentagon, put all the services in one 
uniform and get some coordination of 
responsibility over there.” Sisk made 
his statement during the committee’s 
review of the reasons for cancellations 
by Air Force and Navy of their boron 
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fuel programs and why the Defense 
Department proceeded: with construc- 
tion of boron fuel plants after em- 
phasis had been changed from aircra 
to missiles (see p. 34). Similar opi: 
ions were expressed by Reps. Ken 
Hechler (D.-W. Va.), Leonard Wolf 
(D.-lowa) and Joseph E. Karth (D.- 
Minn.) of the House group. 

Calling for action on the “long and 
dificult task’’ of modernizing the de- 
fense structure, Engle recommended 
the following steps as a basis for re 
organization: 

e Complete reappraisal of militar 
and strategic objectives and develop- 
ment of a general plan to permit unifi- 
cation of the services to go forward in 
logical sequence in a carefully thought- 
out, time-phased program. The Senate 
Armed _ Services Committee should 
undertake this study as a guide for 
the Defense Department, Engle said, 
indicating that a resolution asking the 
committee to undertake the study 
would be made later. 

e Abolish the present organizational 
structure of the Defense Department, 
eliminating the designations of Air 
Force, Army, Navy and Marine Corps 
and reorganizing on the basis of func- 
tions and missions which would include 
at least a retaliatory striking force, a 
limited war force, a continental defense 
and a logistics command. 

e Careful examination of all problems 
involved in the merger of the armed 
forces. The range of difficulties to be 
considered, Engle said, is enormous, 
and the steps to be taken should be 
determined on a priority basis to pre- 
vent weaknesses from developing in the 
interim period. 


Ls 


Martin Bullpup to Undergo Further Development 


Martin Bullpup air-to-surface missile, shown here slung under the wing of a North American F-100, will undergo further development 
at Martin’s Orlando Division under a $5 million Air Force contract. Missile will have atomic capabilities (AW July 14, p. 23) and 
is intended for close-in troop support by ‘Tactical Air Command. Aerojet-General solid rocket gives it a speed of Mach 1.8. 
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over to the military for its particular 
, : tvpe of application. When NASA 
French Drop Long-Range Bomber Program needs a booster, they should take ad- 


Paris—Gen. de Gaulle’s plan to develop a long-range bomber strike force, with vantage of what the military has to 
offer, either in existing hardware or in 


nuclear weapon capability, reportedly has been dropped because of heavy financial 
costs involved. , y know-how acquired from developing 
Military and civilian sources here claim the government has abandoned its project rockets for weapons. If the military 
announced earlier this year, of developing a larger version of its Mirage 4 attack hasn't anything to offer, then NASA 
bomber. Aircraft was to be powered by two Pratt & Whitney J75 turbojets built in can develop its own boosters. 
France under license by Snecma. The large bomber was slated to be operational by With three of four essential problems 
1964 at which time the French had hoped they would be capable of arming it with involved in going to, remaining In and 
French-made nuclear weapons. returning from outer space— ropulsion, 
Decision to drop the bomber project reportedly was received in mid-August al guidance and re-entry—comp etely over- 
though no official announcement has yet been made. The French 1960 budget lapping between the civilian and mili- 
presently is under discussion and Finance Minister Antoine Pinay is determined to tary applications, Engle said, the two 
resist demands of the French military for additional funds to fight an Algeria-type agencies should work closely together. 
war and at the same time finance a French atomic strike force. For the time being, un- The reason he supports a military ap- 
less Gen. de Gaulle personally intervenes, the military appears to have decided to put plicattons division in NASA, he said, 
Algerian military demands first. is to see that this coordination does 
Reported decision reflects what many military observers here claim is a “sense of occur and that duplication of work and 
unreality” surrounding the current French military thinking. On one hand, the overlapping of functions are avoided in 
French are pushing ahead with an independent nuclear weapons program and on the the top echelon of the Defense Depart 
other hand are uncertain about their ability to develop and finance an independent ment and through the operating serv- 
delivery system. Some observers say that in the end, the French will have to swallow Ices. 
their pride and attempt to make a deal with the U.S. for either an aircraft or missile Engle also criticized the time re 
delivery system. quired to reach decisions. “At the top 
Current version of the Dassault Mirage 4 bomber weighs about 50,000 Ib. and is levels of decision-making,” he said, 
powered by two Snecma Atar 9 afterburning turbojets. Range is under 1,000 mi “we find a proliferation of committees 
French had plenned to develop the Mirage 4 final version to weigh approximately I'he NASA law created a Space Coun 
125,000 lb. and to be powered by two Pratt & Whitney J75 turbojets. This version cil. It also*set up a civilian-military 
with greatly increased range capability, was to have been France’s strategic bomber liaison committee to coordinate spacc 
About 50 to 80 large Mirage 4s, were slated to be ordered. activities. . . . NASA itself has 14 1 
Last June Pratt & Whitney and Snecma signed a licensing agreersaent (AW Jun« search advisory committees on which 
8, p. 28) under which the state-owned French company was to build {! > J75 in France military personnel serve and, in turn, 
mainly for the Mirage program. Pratt & Whitney also took over a 10% intezest in there are 34 working groups and com 
the French company as part of the deal. Now, however, significance of the agreement mittees in the Defense Department on 
is watered down, although Snecma will maintain and overhaul J75s in Europe. which NASA staff members serve. ‘To 
complete the jurisdictional complexit\ 


and overlap, both NASA and agencics 
of the Defense Department give assign 














e Partial consolidation of the missile He said, however, that NASA 
and space programs to eclirminate the — the over-all space program have be« ments to research and development 
duplication of military and civilian too well established to comp units of the military services. 
space activities. Removal of the serv- abolish them and start over again “As would appear inevitable,” hy 
ices from the satellite business and cre- _ that improvements should still be n said, “disputes arise as to the prioritic 
ation of a military applications division “What I propose is that the devel and control of certain projects, and thi 
within the National Aeronautics and ment of the satellites and oute1 solutions are always compromises which 
Space Administration to look after mili- vehicles be done by NASA,” he satisfy no one and cause further delays.” 
tarv interests. NASA would be barred “but that, in this development, th Engle said the problems of time lags 
from booster development except in be given concern for specific militar is not confined to the missile field 
cases where no military booster could applications. If the military depart- alone, that the same faults in the de- 
fit its needs. ments need a space vehicle, that vehicl 
e Abolition of the Advanced Research can be developed by NASA and tur 
Projects Agency and transfer of its 
research activities to the Director of 
Defense Research and Engineering. ° Dp " 
ARPA acts as a fifth wheel in the space Non-Profit Status | roposed for STL 
and missile organization, he said, dupli- Washington—Space Technology Laboratories, a wholly-owned subsidiary of 
cating the operating functions of the Thompson Ramo Wooldridge, ‘“‘must be converted into a non-profit institution” 
services. ‘if it is to continue as technical manager of Air Force ballistic missile programs, 
Engle said that a study of the space the House Government Operations Committee warned last week in a compre- 
and missile programs indicates that hensive report tracing missile programs and problems since the end of World War II. 
there is no logical basis for completely “An unhealthy situation hus developed. Government and private business values 
separating them. NASA was established have become intermingled to the detriment of both, and there is increasing concern 
to place emphasis on civilian and peace- on the part of Congress and the public over the current status and position of STL.” 
furl uses of outer space, he said, adding The first step, the committee said, should be a complete divesture of STL by 
that the fact was overlooked that the Thompson Ramo Wooldridge. 
Defense Department is under civilian “If satisfactory arrangements for non-profit status cannot be worked out, the 
leadership and that the “Russians alternative to further unstable relationships is a severance of the Air Force-company 
haven’t been too thin-skinned about tie,” according to the committee. “STL would have to go the way of all other 
the military operation of their Space contractors and compete in the market for its business.” 


cision-making process appear in the 
development of all air-weapon systems 














program.” 
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Vertol Twin-Turbine YHC-1A Makes First Flight 


Army-Verto] YHC-1A makes first flight at Vertol Aircraft Corp.’s plant at Morton, Pa. 


Powerplants are two General Electric T58 


turboshaft engines rated at 1,025 shp. each. Strain gages are housed in cylindrical objects above rotor hubs. Elongated duct in leading 
edge of vertical fin ingests air to cool transmission. Lip on upper aft portion of forward rotor fairing breaks up turbulence. 


GE, Bendix to Develop Satellite 


Washington—Advanced Research 
Projects Agency has chosen General 
Electric Co. and Bendix Aviation Corp. 
to develop the “Task Steer” polar com- 
munication satellite element of 
munication satellite Program Notus 

General Electric Missile and Space 
Vehicle Division has received $5.5 mil- 
lion for development of the polar satel- 
lite vehicle system, and Bendix Avia- 
tion will develop the communications 
subsystem under a $8.5 million ARPA 
contract. The two contracts are ad- 
ministered for ARPA by the Air Force. 

GE’s Missile and Space Vehicle Di- 
vision also has been chosen by Douglas 
Aircraft Co. to develop the nose cone 
for the XGAM-87A air launched bal- 
listic missile. 

“Task Steer” polar communication 
satellite will be a real-time repeater 
designed to provide instantaneous relay 
of voice or coded messages between air- 
craft and ground stations or between 
two ground stations. Satellite will orbit 
over the north and south poles, and its 
primary purpose is to provide reliable 
communications in the polar area where 
present communications are frequently 
disrupted by Arctic atmospheric condi- 
tions. Improved polar communications 
are especially vital to Strategic Air Com- 
mand, 

The polar satellite will orbit at an 
altitude of several thousand miles, and 


com- 
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a number of the communication vehi- 
cles will be orbited to provide complete 
coverage. Booster for the system will 
probably be the Convair Centaur which 
uses a USAF-Convair Atlas for its first 
stage and a Pratt & Whitney liquid 
hydrogen engine as second stage. 

Polar communication satellites will 
form one element of the family of 
satellite systems ARPA will develop 
under Program Notus as a global com- 
munications system. In July, ARPA 
gave contracts to Philco Corp., Inter- 
national ‘Telephone & ‘Telegraph 


Corp. and Radiation, Inc. (AW July 
27, p. 33) to develop ground and vehi- 
cle communication elements for Cour- 
ier, a delayed-relay satellite somewhat 
similar to the approach used in_ the 
Project Score Atlas satellite orbited last 
December. Courier (see picture, p. 89) 
will orbit at an altitude of approximatels 
500 mi. 

Program Notus will also include a 
real-time communication satellite with 
a 22,400 mi. equatorial orbit which will 
hover in relation to the earth. This 
equatorial satellite will provide cover- 
age up to within about 18 deg. of the 
poles, and the Task Steer vehicles will 
provide coverage in the polar areas. 





man-carrying satellite. 


Economic 


around horizontal and vertical axes.” 





e ° . + 7 
Soviet Scientist Details Re-Entry Needs 
Moscow—Russian space scientist V. Dobronravov has warned that Soviet accom- 


plishments in rocketing record payloads to high altitudes and returning experimental 
animals to earth do not necessarily guarantee early success for the safe re-entry of a 


Writing in the newspaper Promyshlenno-Ekonomicheskaya Gazeta (Industrial- 
xazette), Professor Dobronravov says the two single-stage geophysical 
medium-range ballistic rockets launched in July “embodied the latest Soviet instru- 
ment-making achievements in the fields of physics and radio electronics.” He said 
the containers in which the experimental dogs and a rabbit were carried to high alti- 
tude and returned safely to earth were improvments over earlier models. 
“Nevertheless,” Dobronravov, a doctor of physical and mathematical sciences, de- 
clared, “it may be assumed that use of parachute re-entry methods alone, as was 
the case in launching certain Soviet geophysical rockets, will not suffice in returning 
a satellite, especially one containing a man. We need a satellite which can also be 
a unique type of glider—one that has devices to prevent the rocket from revolving 
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New Space Service 
Forecast by Pirie 


Washington—By the time hostile 
military forces are facing each other in 
space, Vice Adm. R. B. Pirie, deputy 
chief of naval operations for air, predicts 
that the U.S. will have a separate mili- 
tary service concerned specifically with 
space warfare. 

Adm. Pirie made the prediction while 
discussing the roles of the services in 
space at an American Rocket Society 
meeting here. He also said control of 
space cannot be considered an end in 
itself and that, in naval warfare, the use 
of space will help accomplish routine 
naval objectives. 

“On the other hand, it’s equally clear 
that we will have to be able to prevent 
the use of space to the detriment of 
those objectives,” he said. “The true 
naval benefit, therefore, from astronau- 
tics will be in being able to carry out 
old, and continuing, tasks on the earth’s 
surface better than before.” 

Navy has proposed to the Joint Chiefs 
of Staff a plan under which a joint Mili- 
tary Space Command would command 
space system operations, assigning the 
various systems among the three serv- 
ices for operation (AW July 27, p. 26). 

Adm. Pirie said Project TRANSIT 
(AW Aug. 17, p. 23) is a good example 
of Navy thinking for the future. 
TRANSIT is a_ navigation satellite 
Navy plans to have in orbit in the 1964- 
65 period which will provide navigation 
information to ships and aircraft under 
all weather conditions. Applied Phy- 
sics Laboratory of Johns Hopkins Uni- 
versity is building the -:tellite vehicle. 

Navy also is interested in counter- 
space systems, Adm. Pirie said, and the 
anti-missile missile “will best be 
launched from naval ships at sea’’ be- 
cause of the uncluttered environment 
and choice of launching sites. 

Discussing manned space vehicles, 
Pirie observed that they are now com- 
pletely in the hands of the National 
Aeronautics and Space Administration 
and the point when the military serv- 
ices will get manned vehicles is not dis- 
cernible because of present Administra- 
tion policy. He said that when the mili- 
tary needs a manned vehicle, the Ad- 
ministration in office will then have to 
decide which service will get it. 

Navy astronautics program, exclusive 
of research and development aspects, 
has been placed under Pirie’s command, 
and he predicted that in the future the 
Navy space role will “become more 
pronounced—and more and more ap- 
parent to the public.” 

Adm. Pirie also said that the Polaris 
fleet ballistic missile now under devel- 
opment by Lockheed Aircraft can be 
used as a booster for space application 
and can launch payloads of at least 50 Ib. 








Polaris Launched From Observation Island 


Navy-Lockheed Polaris was fired at sea from USS Observation Island for the first time 
in this launch while the ship cruised at 5 kt. off Cape Canaveral. Polaris test vehicle 
was launched by compressed air from a cylinder in the ship’s deck similar to the launching 
tube designed for submarines, First stage ignited when the missile was about 70 ft. 
above the deck. Observation Island was ballasted to list 5-10 deg. so that Polaris would 
be fired at an angle and would not fall back on the ship in case of a malfunction. 
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Moss Asks McElroy to Explain 
Why Gen. Power Book Was Banned 


Washington—House Government In- 
formation Subcommittee asked Defense 
Secretary Neil McElroy last week to 
explain why he barred publication 
of “Design for Survival,” a book writ- 
ten by Gen. Thomas S$. Power, com- 
mander of Strategic Air Command 
(AW Aug. 31, p. 29). 

In a letter to McElroy, Subcommittee 
Chairman John E. Moss (D.-Calif.) re- 
quested “an immediate and complete 
explanation” of the procedures followed 
in reviewing the book and the author- 
itv used in prohibiting its publication. 
Sen. Stuart Symington (D.-Mo.) also 
criticised the Defense Department ban 
on “Design for Survival.” 

Power was denied permission to pub- 
lish the book under a Defense Depart 
ment policy which bars top civilian and 
military defense officials from writing 
about their offices or commands while 
they still hold them. The Department 
said its disapproval applies only to a 
copyrighted book and that Power is 
free to express his views through such 
media as speeches and interviews. 

Moss pointed out that the Power 
book had Air Force approval, and he 
quoted a memorandum from former 
USAF Under Secretary Malcolm A. 
MaclIntvre which said all the material 
in “Design for Survival” is from open 
sources available to the press and exist- 
ing in printed public form or cleared 
congressional testimony. He said much 
of the material was in speeches made 
by Power and other top civilian and 
military leaders. 

Noting that the opinions in the 
manuscript were Power's and shouldn’t 
be interpreted as official Defense De- 
partment or USAF policies, MacIntyre 
said: ‘‘Air Force clearance of this manu- 
script is given in the interests of allow- 
ing professional airmen to express con- 
structively and logically their profes- 
sional views and ideas as a contribution 
to military science, thought and litera- 
ture. This is in accord with past De- 
partment of Defense policy and instruc 
tions on this matter.” 

Subcommittee investigation  deter- 
mined that the manuscript went to 
Defense Department Office of Security 
Review on April 21 after it had been 
reyiewed in Air Force headquarters 
Air Force approval, after recommended 
security changes were made, came from 
the Assistant Chief of Staff for Guided 
Missiles, USAF historian and the dep 
uty chiefs of staff for matericl, plans 
and programs and operations and intel- 
ligence. 

The manuscript was returned to the 
Air Force by Murray Snyder, Assistant 
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Secretary of Defense for Public Affairs, 
and revisions were made. It was returned 
to Snyder July 2 accompanied by the 
MacIntyre memorandum. After further 
comment from Snyder’s office, the issue 
was discussed with Air Force Secretary 
James H. Douglas, and the manuscript 
was submitted again for Defense De- 
partment approval. It was denied. 

Outlining this sequence of events, 
Moss said the investigation indicates 
that denial was based on DOD 5230.9, 
a directive which formerly set a “con- 
structive contribution” standard for is- 
suing information. This was amended 
in August, 1957, to require that in- 
formation must not conflict with “es- 
tablished policies or programs of the 
Department of Defense or those of the 
national government.” 

A second basis for refusal was the 
policy produced by a meeting in 1954 
between former Defense Secretary 
Charles E. Wilson and the service secre- 
taries, which controls writing of books 
and magazine articles by top defense 
officials. Moss said Defense Depart- 
ment officials admit this policy has never 
been put in writing. 

Moss told McElroy that whether or 
not there is agreement with the ideas 
expressed in “Design for Survival,” “it 


seems imperative that the American 
public should have access to those ideas 
in book form--particularly when the 
comments already have been made in 
public speeches and testimony.” 

In his letter, Moss quoted the preface 
to the Power book in which the SAC 
commander said he wrote it because of 
a growing awareness among the pub- 
lic “that the military problems of sur- 
vival are no longer the sole concern of 
the men in uniform and their civilian 
superiors.”” Power said he was encour- 
aged by the interest shown by private 
citizens, and that he feels it is impor- 
tant to present the situation to the 
public frankly and in simple terms. 

Power said his book was written for 
the American people with the convic- 
tion that “we cannot solve the prob- 
lems entailed in our design for survival 
unless the people fully understand 
these problems and decide to do some- 
thing about them. , 

“This country has had problems be- 
fore, and it has always managed to 
cope with them once it gained the un- 
derstanding and support of its citizens,” 
Power said. “Still, none of the dan- 
gers we have faced in the past can com- 
pare to the formidable threat of nuclear 
aggression which we are facing today. 
Nor will we ever again have the time 
to plan, to rally and to act after the 
aggressor has struck. If he were to 
strike today, he would find us ready to 
strike back but ill prepared to ward his 
blow.” 


Military Requirement Demanded 
To Save Boron Fuel Investment 


Washington—Members of the House 
Science and Space Committee last week 
warned the Defense Department to 
“come up” with a requirement for 
boron high energy fuels in order to 
prevent money already invested from 
“going down the drain.” 

Rep. James Fulton (R.-Pa.) told John 
B. Macauley, deputy director of defense 
research and engineering, “No one here 
wants to produce a fuel for which there 
is no requirement. What we want is 
for vou to come up with a requirement 
and promptly.” 

Macauley appeared before the com- 
mittee to explain the reasons behind 
recent cancellation of Air Force and 
Navy boron fuel programs which te- 
sulted in the closing of two newly con- 
structed _five-ton-a-day fuel __ plants 
shortly before they were to go into 
production (AW Aug. 17, p. 26). About 
$240 million has been expended on the 
program to date. 

Fulton said he was distressed by the 
lack of decision and aggressiveness on 
the part of the Defense Department in 


not keeping the program alive and 
preventing the money already expended 
from going to waste. 

Rep. Overton Brooks (D.-La.) com- 
mittee chairman, who noted it had been 
approximately two years since Sput- 
nik I was launched and the U. S. shifted 
emphasis from aircraft to missiles, asked 
why it had taken from October, 1957 
to this summer to determine that 
there was no longer any requirement 
for high energy fuel. “Had a prompt 
decision been made after Sputnik I, 
we would have saved the better part 
of $200 million,” Brooks said. 

Macauley backed the testimony of 
earlier Air Force and Navy witnesses 
who said that the two services no longer 
have a requirement for the high energy 
fuel and that early engine tests cast 
considerable doubt on the fuei’s ability 
to attain the improved performance that 
had been expected (AW Aug. 31, p. 
30). 

Macauley said the first estimates of 
the improved performance of boron 
fuels over conventional ranged upward 
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First Photo of Martin RB-57D 


t 


two plants will depend to a large extent 
upon an engineering study being con- 
ducted by the Arthur D. Little Co. of 
Boston. Results of the study will be 
ubmitted to a meeting of Defense De- 
vartment’s Joint Working Group or 
Special Fuels on Sept. 10, which, in 
turn, will make its recommendations as 
to the fate of the plants to Defense. 


News Digest 





North American B-70 Mach 3 
omber wingtips will fold downward in 
flight to assure maneuverability and sta- 
bility at high speeds. Boeing Airplane 
Co., subcontractor for the delta wing, 
varded Curtiss-Wright’s Propeller Di- 
ision a contract for actuators for the 
folding mechanism. 


First tactically operational model of 
the Mach 2 Convair B-58 Hustler 
omber is scheduled to make its first 
flight at Convair-Ft. Worth, Tex., earl 
this month, signaling the start of de- 
livery to USAF of combat-type Hustlers. 


Pan American World Airways last 


First official photo of Strategic Air Command’s RB-57D high-altitude reconnaissanc: 
ship shows the major redesign necessary to develop the aircraft from the original Marti 
RB-57A (lower plane) medium bomber used by the Tactical Air Command. Most 
obvious alterations include incorporation of Pratt & Whitney J57 turbojet engines 
developing 10,500 Ib. thrust each and a large increase in wing area accompanied by chang: 

in the airfoi] sections. The high-altitude aircraft does not require vortex generators 
used on the wing of the RB-57A. Design load factor of the RB-57D is much lower than 
that of its low-altitude predecessor, giving it a very low structural weight. This featur 

plus the added wing area and improved engines, is the key to its altitude capability 
Aircraft served originally as a testbest for the J57; bomber version is powered by tw 


week averted a threatened strike by its 
flight engineers by reaching an agrec- 
ment covering certain jet crew func- 
tions. The agreement spells out that 
the third officer will not be used in any 
flight engineer functions on the aircraft. 
light engineers had contended that 
ome captains were training the third 
ficers in some flight engineer duties 
ind causing “confusion in the cockpit.” 


7.200 Ib. thrust Curtiss-Wright J65 engines. 


from 50%. He added, however, that 
the most recent studies show that im- 
provement is negligible at subsonic air- 
craft speeds and moderate at super- 
sonic speeds. 

In addition, he said the fuel cost has 
not been reduced to the point expected. 
In 1954, it was estimated by the con- 
tractors that a fuel cost from 60 cents 
to $1 a pound would be possible at a 
moderate level of production, Macauley 
said. The estimate for the five-ton a 
day plants is around $5 a pound, he 
said, with improved processes and larger 
scale production possibly bringing the 
cost to below $2 a pound. 

Earlier, however, Dr. W. H. Schech- 
ter, Callery Chemical Corp. vice presi- 
dent, testified that he regarded the 
boron fuel program as neither a failure 
nor a mistake 

Schechter, who termed the program 
a major technical and industrial achieve- 
ment, said that even though Air Force 
requirements no longer exist for the 
J93-5 engine, boron fuel still delivers 
4% more energy than conventional 
fuels and that it appears practical for 
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jet engines and promising in mis 
propulsion programs. 

Schechter said other military requ 
ments are likely to develop for ait 
or missiles utilizing turbojet and ran 
engines that can best be powered 
boron fuels. “The impetus of the 
Force and Navy fuel programs 
touched off a variety of research proj¢ 
at the university level in a number 
new areas which are likely to result 
other major developments, he said 

Because of possible future us« 
boron, Dr. Schechter suggested 


Muskogee plant be used for inter 


production of the fuels at partial ca 
itv. It also is possible, he said, 
the non-process portion of the 
consisting of administrative build 
shops, steam plant, au:d water syst 
could be utilized in the producti 
other military or industrial chemica 
“If the termination order is eff 
in its original form,” Schechter testif 
“it will be a knock-out blow” to Cal 
whose efforts have been devoted ali 
entirely to the boron fuel program 
Future use of either or both of 


‘ 


General Electric Co.’s Small Aircraft 
Engine Department received its first 
rder for CT58-100 turboshaft engines 
1,050 shp.) from Sikorsky Aircraft for 
e in the S-61 and S-62 helicopters 


Maj. Gen. John W. Sessums, Jr., re- 
tired vice commander of Air Research 
nd Development Command, has been 
1amed board chairman cf Grand Cen 
ral Rocket Co., succeeding Joe J. King, 
enior vice president of ‘Tennessee Gas 
lransmission Co., which has an inter- 

t in the firm. 


Avco Corp.’s Research und Advanced 
Development Division will do basic re 
arch and develop prototypes for the 
entrv vehicle of the Minuteman solid 
fuel intercontinental ballistic missile 
AW June 8, p. 59) under a $36, 
55,000 Air Force contract. 


I'wo white mice are being sustained 
n a sealed glass and plastic case by 
Chance Vought scientists, in a test of 

closed ecological system that could 
pply to future space explorations. 
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EJECTORS which are part of Douglas DC-£ sound suppressor units are extended on this Delta Air Lines transport in traffic pat- 
tern. Ejector cuts sound and increases takeoff thrust to offset loss caused by tailpipe daisy-type nozzles (AW Nov. 17, p. 91). 


FAA Presents DC-8 Type Certificate 


gurate service at the first of the vear. 


United, Delta plan to begin service on Sept. 18; 
model with JT4 scheduled for December approval. 


By L. L. Doty 


Baltimore, Md.—Federal Aviation Agency last week formally presented 
Douglas Aircraft Co. with a type certificate for the DC-8 transport powered 
by four Pratt & Whitney JT3 turbojet engines at ceremonies at Friendship 
Airport to clear the way for the simultaneous entry of United and Delta Ait 
Lines into U. S. jet competition on Sept. 18. 

United Air Lines, which has been forced to juggle schedules to meet 
Boeing 707 competition by American Airlines and Trans World Airlines and 
to cut schedules so that pilots could be withdrawn from service for jet train 
ing, will enter the competitive race with one daily nonstop round trip flight 


between San Francisco and New York on Sept. 18. 


Delta, which thus far has had no 
back-to-back jet competition on any of 
its routes, will launch its DC-8 service 
on the same day with one round trip 
daily between New York and Atlanta. 
On Oct. 15, the carrier will expand its 
service to include turbojet flights be- 
tween Chicago and Atlanta and between 
Atlanta and Miami. 

Thus Delta moves into the 
well ahead of its principal competitor, 
Eastern Air Lines, which chose to wait 
for delivery of its fleet of 16 DC-8s 
until the aircraft powered with larger 
P&W JT4 turbojets are available in 
order to avoid future conversion costs. 


jet race 
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According to Donald Douglas, Jr., 
Douglas Aircraft president, certification 
of this JI'4-powered model is now 
scheduled for December, with certifica 
tion target date for the Rolls-Rovce 
Conway model set for February of next 
vear. 


Delivery Schedule 

Eastern expects delivery of its first 
DC-8 in November so that it can start 
training at that time and begin sched 
uled service in January. National Air- 
lines, which has three JT4A-powered 
DC-8s now on order, also plans to inau- 


Of the 143 DC-8s on order, 24 are 
powered with the smaller JT3 engines. 
C. E. Woolman, Delta president, told 


AviATION Week that his company 
ordered the six DC-8s with the JT3 
engines in order to avoid any unneces- 
sary delay in beginning service. He 
said the company plans to convert the 
aircraft to the larger powerplants or to 
turbofans at a later time 


Conversion Plans 


United President W. A. Patterson 
also said his company plans to convert 
the 18 DC-8s equipped with JT3 en- 
gines to either turbofan or JT4s after 
three or four vears of service. United 
has a total of 40 DC-8s on order at a 
cost of $225 million. 

Patterson has often acknowledged 
that his decision to buy the DC-§ in 
preference to turbojet transports imme- 
diately available for delivery put United 
at a competitive disadvantage. How- 
ever, he once noted that “. . . the 
long-term advantages of the DC-8 would 
outweigh this temporary disadvantage 
and that any diverted trafic would be 
regained quickly when DC-8 jet Main- 
liner service begins.” 

Last week, he enlarged upon these 
“long-term” advantages during formal 
presentation here of tvpe certification to 
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L view of three DC-8 jet transports in formation; two are in Douglas markings 
2,284 hr. in Douglas flight tests prior to last week’s certification and made 1,782 landings during the test phase. 


nd the third in United’s. The aircraft flew 


DELTA DC-8 flew from the Douglas Aircraft plant at wong Beach, Calif., to Miami, Fla., in 4 hr. 43 min. Configuration is for 


119 passengers, including seven seated in the lounge. 
which can be closed for thrust reversing 


SIDE VIEW of United’s DC-8 emphasizes ejector in extended position. Unit has clamshell 
it 13,000 Ib. thrust each. 


action during landings. N8005U is powered by four Pratt & Whitney J13C-6 engines rat 
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Douglas Aircraft by the Federal Avia 
tion Agency: 
e Speed of turbojets will not be an 
immediate factor in creating obsoles- 
cence of aircraft as was the case of 
piston-engine aircraft. On the other 
hand, fixed passenger comfort can 
create a degree of obsolescence as service 
patterns change. Interior of DC-8 pro- 
vides aircraft with a long-range selling 
advantage, in United’s opinion. 
e Increase in weight sometimes de- 
stroys economic balance of an aircraft. 
DC-8 can absorb certain amount of 
increase 1p gross weight without sacri- 
fice to payload, according to Patterson. 
e United found DC-8 to be “easiest to 
fly” and more advantageous from a 
flight operation point of view 
Agreeing that these factors were also 
instrumental in Delta’s decision to buy 
the DC-8, Woolman added that his 
company chose the aircraft because of 
its “confidence in the Douglas prod 
uct.” 


Type Certification 


Type certificate for the airplane was 
presented to Donald Douglas, Sr., chair 
man of the Douglas board, by E. R. 
Quesada, Federal Aviation Agency ad- 
ministrator, during a luncheon at Bal- 
timore’s Friendship International Air- 
port. 

Although type certification of the 
DC-8 was completed a month in ad- 
vance of the original target date of Oct. 
1, actual certification was granted only 
24 hr. ahead of the luncheon cere- 
monies arranged by Douglas to pub- 
licize the certification. Special flight of 
a DC-8, powered with the JT4 engines, 
from Los Angeles to Baltimore one dav 
prior to the ceremony was used to con- 
duct the last phase of the functional 
and reliability tests of the type certifica- 
tion program. The aircraft was flown 
here to be used for guest flights ar- 
ranged as part of the presentation cere- 
monies. 

Douglas accelerated its certification 
program as a means of getting the DC-8 
into scheduled service at the earliest 
possible date to prevent the Boeing 707 
from getting too large a lead in the jet 
race. However, FAA inspectors, backed 
by a personal warning from Quesada 
that no short-cuts were to be taken, fol- 
lowed certification procedures to the 
letter during the entire program 

Douglas made the decision to build 
the DC-8 in 1955. Drawing board stage 
began in 1952. Since the production 
model took to the air for the first time 
on May 30, 1958, DC-8s have made 
1,782 take-offs and landings and logged 
a total of 2,284 hr. of flight. This in- 
cludes 1,302 hr. of instrumented tests 
under all operating conditions 

On the pre-ceremonies flight from 
Los Angeles to Baltimore, the JT4 
powered DC-8 flew the coast-to-coast 
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DC-8 Cargo Version 

Baltimore, Md.—Douglas Aircraft Co., 
looking to airfreight as the next big 
field of transport expansion, is building 
an all-cargo prototype of the DC-8 to 
be completed next year. 

The circraft will be a _ swing-tail 
cargo plane and will be powered by 
Pratt & Whitney JT3D turbofan en- 
gines. The plane will be designed to 
operate in the direct operating cost area 
of four cents a ton-mile. According to 
Donald Douglas, Sr., no orders for the 
aircraft have been received, but the com- 
pany expects that a number of sales will 
be made. 

Douglas officials noted that the sale 
price of the DC-8 turbojet transport, 
ranging from $4.2 million to $6 million, 
depending on interior requirements, will 
not cover developmental costs of the 
DC-8. However, sales of the DC-8 cargo 
version are expected to enable the manu- 
facturer to pass its break-even point. 

The aircraft will include a sophisti- 
cated system of cargo handling, based on 
Douglas C-124 and C-133 experience. 











distance in 4 hr. 34 min. ‘Takeoff weight 
was 255,000 Ib. gross and initial climb 
was at 2,000 fpm. On cruise portions 
of the flight, average speed was 553 
mph., while maximum speed on any 
one flight leg was 595 mph. 

Cruise altitude was 33,000 ft. ini 
tially. ‘To avoid turbulence at one point, 
the plane climbed to 37,000 ft. The 
plane was certificated to operate up to 
42,000 ft. and will have an operating- 
takeoff gross weight of 273,000 Ib. 

Landing weight on the flight was 
188,000 Ib. The aircraft used 67,000 Ib. 
of the 110,000 Ib. of fuel it carried. 
Douglas engineers reported that no 
mechanical items on plane required at- 
tention of maintenance crews after 
landing. 

Behind the trailing edge of the wing, 
the fuselage is equipped with a series 
of hat-sections incorporated for addi 
tional stiffening to minimize sound 
level in the aft cabin area. This struc- 
tural feature provides the equivalent of 
raising skin gage from .040 to .078. 

Beginning with the 30th DC-8 to 
come off the production line, wing slots 
will be installed on four sections of the 
wings—twe on each wing. Two 34 in. 
sections will be located inboard of the 
inboard nacelle, and two 80 in. sections 
will be located between the two nacelles 
Wing slots will cut stall speed 10 kt 
and reduce roll on take-off by 1,000 ft. 

Delta will operate its DC-8s with 
40 first-class seats, 72 coach seats and a 
seven seat lounge, for a total of 119 
seats. Service will begin with two air- 
planes and will be increased in October 
when a third will be delivered. Delta 
Air Lines is scheduled to receive its en- 


tire fleet of six by the end of the year. 

United will expand its initial service 
in October to include Los Angeles-New 
York, San Francisco-Chicago and Los 
Angeles-Chicago flights. In November, 
service will be introduced on the West 
Coast between Los Angeles and San 
Francisco and from San Francisco to 
Chicago and Washington. 

Six aircraft will have been delivered 
to United when service begins * next 
week. By the end of the year, 16 will 
have been delivered, and a total of 32 
is scheduled to have been delivered by 
the end of 1960. United will have all 
40 of its DC-8s by the summer of 196]. 

Jnited’s DC-8s will carry 52 first- 
class seats and an eight-seat first-class 
lounge. Coach section will have 48 
seats, with a five-seat lounge. All lounge 
seats on both Delta and United’s planes 
will be saleable. 

Both airlines will use four steward- 
esses on jet flights. 

Eighteen commercial airlines have 
ordered the DC-8. They are: Alitalia, 
Delta, Eastern, Japan Air Lines, KLM, 
National, Northwest, Olympic, Pan 
American, Pan American-Grace, Panair 
do Brasil, Philippine Air Lines, SAS, 
Swissair, TAI, Trans-Canada, UAT and 
United. 


Flying Tiger Outlines 


CL-44D Route Costs 


Los Angeles—Rates between six cents 
per ton-mile and 20 cents per ton-mile, 
with an average return of about 13.5 
cents per ton-mile, were forecast by 
Robert Prescott, Flying Tiger Line pres- 
ident, in speaking of the Canadair CI 
44D turboprop air freighter his com 
pany will place in service in 1961. 

Prescott, speaking at a joint meeting 
of the American Society of Traffic and 
rransportation, Inc., and Los Angeles 
Transportation Club here, said the first 
of the 10 planes, worth $48 million, is 
expected to enter service in the spring 
of that vear. 

If scientists, through the use of 
chemical additives, double the power 
of today’s (turbine type) fuel, then “the 
long haul truck will go the way of the 
pony express,” Prescott said. He cited 
these figures concerning the Canadair 
airplane, which is a swing-tail adaptation 
of the Bristol Britannia—a payload of 
73,000 Ib., coast-to-coast speed of 400 
mph., a cubic capacity of 7,391 cu. ft. 
(for cargo density of approximately 10 
lb./cu. ft.). 

Another point Prescott dwelt on was 
the costs—operational and fixed. He 
cited the average fixed cost per airplane 
per day, which is estimated to be $2,500 
for the CL-44D, covering depreciation, 
taxes and insurance. At a utilization 
rate the same as obtained with the 
line’s Lockheed Constellations today, 
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Newark Control Tower Readied 


“Today, coming westbound, we 
harge the same price for every com- 
nodity we carry, without regard to such 
factors as ease of handling, value of 
ervice or many other factors that enter 
nto tariff making. This we know is not 
the best tariff policy, but we have had 
no opportunity thus far to correct it. 
We now have an intensive research 
rogram under way. Upon the results 
f this we will construct a new tariff. 
We expect to have rates on various com- 
nodities ranging from as low as six cents 
per ton-mile (with the CL-44D).” 
Forecasting traffic, Prescott noted 
that ‘‘today we are doing slightly bet- 
than 80 million ton-miles annually 
Phe CL-44Ds . . . have an annual all-up 
ipacity of five hundred million ton 
miles—or about one half of what the 
tal airfreight industry, domestic and 
iternational, is doing today. 
By 1965 we expect the industry to 
ve doing 7 to 10 billion ton-miles with 
ir own company flying 600 to 700 
llion ton-miies,” he said. 


Aerolineas’ Comet 
May Be Total Loss 


New York—Aerolineas Argentinas 
Comet 4 jet transport which made a 
rash landing Aug. 20 short of the run- 
vay at Asuncion, Paraguay, may be a 
total loss, leaving the carrier with a 
fleet of two jets until further deliveries 
next vear, officials said here last week. 

he Comet, coming into Asuncion 

n an ILS approach after a flight from 
Buenos Aires, hit about 6 mi. from the 
airport in a clear spot surrounded by 
trees and sloping terrain. The captain 

is killed in the first impact and two of 
the other six crewmen were injured 

riously. ‘The 54 passengers aboard 


Newark Airport’s new $1,750,000 control tower, almost complete structurally, now is being 
furnished by Federal Aviation Agency with $i million worth of electronics and other equip 
ment. Tower is circular at ground level with 78-ft. diameter at that point; a 117-ft. con 
crete shaft supports the upper structure. FAA will staff the facility with 16 electronics 
specialists and 58 air traffic control specialists. 


ere able to deplane, but one woman 
lied shortly afterward, reportedly from 
heart attack. 

Ihe airline was not sure last week 


10 hr. per day, this reduces to $250 per 
flight hou . 

“If we can push this utilization to 
16 hr. per day with the CL-44, our 
fixed costs would be reduced to $155 
per hour, a saving of about $100 per 
hour. If vou carry the arithmetic out 
16 hr. a day is 6,000 hr. per vear, and 
if you save $100 per hour, you have 
saved $600,000 operating cost on each 
airplane per year. 

“We believe this kind of improve- 
ment can be brought about in the 
CL-44, principally by the time saved 
in loading and unloading through the 
swing tail . . . and the greatly reduced 
ground maintenance time required for 
a turbine-powered airplane versus the 
piston,” Prescott said 

The effort to improve utilization will 
entail some “radical changes in sched- 
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uling from our present method,’ 
said; today’s shippers are used to 
lar late might departures at origin 
early morning arrivals at destination 
“We don’t vet know exactly how 


are going to bring it about, but in tl 


new jet era we will have to sche 


the flights on an around-the-clock ba 


in order to achieve low costs. It m 


be that there will be a tariff separat 
{ 

between shippers who want the f 

overnight schedules and those who 


wait for a second day delivery. Perha 


we may do it on a commodity sepa 
tion basis. It will be one of our tough: 
problems, and I assume we will end 


solving it on a trial and error method 


he declared. 

Another radical change that 
come about, Prescott said, will b« 
tariffs. 


hether the plane, now resting in a 
ghly inaccessible spot, can be recor 
d and repaired. Weekly round trip 
hedules between New York and 
Buenos Aires have been cut from threc 
two and a reduction in Buenos Aires- 
Santiago flights from five to three a 
k is under consideration. ‘The Ar 
ntine carrier also flies two weekly 
und trips between Buenos Aires and 
irope with its Comets. Three more of 
British jets are scheduled for deliv- 
next vear to Aerolineas 
Che airline has beén using Asuncion 
tead of Rio for Comet stops since 
id-August because of runway deterior 
tion at Rio caused by the jet blast, ac- 
rding to the carrier. It hopes to se« 
ly completion of a runway strength 
\ing program at Rio so it can resume 
vice there: and end the loss of traffic 
ind out of the Brazilian city 
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707 Crash Prompts Restudy of Training 


Riverhead, N. Y.—Re-evaluation of 
training maneuvers such as two-engine- 
out approaches will result from investi 
gation of the Aug. 15 fatal crash of an 
American Airlines Boeing 707-120 jet 
transport attempting to land at the 
Peconic River Airport, Calverton, Long 
Island, N. Y. (AW Aug. 31, p. 39). 

According to testimony at a Civil 
\eronautics Board hearing here on the 
accident, most witnesses said the air- 
craft, which had been cleared to land 
on Runway 23 at the Grumman-oper- 
ated field, banked left, recovered, and 
then entered a right turn which becam<¢ 
progressively steeper until the plane 
went almost vertically down. 

Ihe student pilots aboard the jet 
were in the sixth period of their transi- 
tion instruction, which would probably 
cncompass maneuvers that simulate a 
jammed stabilizer condition, an inoper- 
ative stabilizer and/or additional en- 
gine-out landings. 

Following the accident, American 
\irlines suspended two-engine-out jet 
approaches except under certain re- 
strictions: the second engine was not 
to be cut back until the aircraft was 
going straight in for its landing. Fed- 
cral Aviation Agencv later directed that 
707 maneuvers involving simulated 
failure of two engines on one side be 
performed “at altitude,” pending re- 
sults of the crash investigation 


Maneuver Required 


Prior to this Aug. 26 directive, the 
simulated two-engine-out maneuver at 
low altitude required for type 
rating checks and captains’ six-months 
type proficiency checks in all four- 
engined aircraft. 

One indication that the 707-120 in- 
volved in the accident was maneuvering 
with its two right engines idling was 
provided by readings of its oil tempera- 
ture gages, which showed temperatures 
at impact of 105 deg. on engines No. | 
and 2, compared with 70 deg. and 74 
engines No. 3 


Was 


deg. respectively for 
and 4. 

Development of information for a 
1e-evaluation of the training maneuver 
was begun during the hearing, which 
was the operational part of a two-phase 
investigation and will be followed in a 
few weeks by a hearing on the struc- 
tures group’s findings. 

Several 707 pilots testified during 
the hearing as to operating character- 
istics of the plane under certain flight 
conditions and on instructor techniques 
used in the training program. During 
their testimony, each was asked whether 
he felt anxiety or apprehension during 
two-engine-out maneuvers. J. R. Gan- 
nett, Boeing senior transition and train- 
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ing pilot; Glenn H. Brink, American 
Airlines 707-120 captain; and Howard 
U. Morton, American Airlines 707-120 
captain replied that they felt no appre- 
hension and considered the maneuver 
a desirable part of training. 

Oscar Bakke, CAB Bureau of Safety 
director and a member of the board of 
inquiry in the hearing, developed this 
line of questioning. He said later that 
considerable additional information on 
the subject will be accumulated and the 
desirability. of such maneuvers will be 
carefully re-appraised. 

Gannett of Boeing described flight 
tests the manufacturer had run 
since the accident, including use of air 
brakes and lateral control simultaneously 
with inboard spoilers off (simulating a 
jammed stabilizer condition). He noted 
no unusual response. He vawed the 
aircraft left and right with full control 
application to obtain flight recorder ait 
speed response to vawed flight. Power 
was symmetrical during these vawed 
conditions. 

Gannett reported an_ experience 
during a training flight in which he was 
turning downwind after takeoff and set- 
ting up for a two-engine landing. As 
he gradually eased back on two engines, 
his student applied aileron but no rud- 
der. The student then. applied just a 
little rudder; the plane began to vaw and 
roll 60-70 deg. toward the power-on 
engines. Gannett took over, applied full 
rudder and brought the aircraft back. 

According to the Boeing pilot, two 





Turbofan DC-9 Studied 
Baltimore—Douglas Aircraft Co. is 
studying twin-engine versions of its DC 


9 short-medium range jet transport. 
Pratt & Whitney 17,000-Ib.-thrust JT3D 
turbofan engines are favored in the twin- 
engine model which will be designed for 
wing mounted pods. 

Douglas is not 
mounted engines because of its long- 
term experience with wing pods and be- 
cause it believes center of gravity be- 
comes a very critical item in rear mounted 
engines and can prevent switch to heavier 


considering rear 


engines. 

Four-engine DC-9 would use Pratt & 
Whitney 8,250-lb.-thrust JT19A_turbo- 
fans. Douglas said several customers are 
interested in the twin-engine version. 

United Air Lines’ board of directors 
has authorized expenditure of funds to 
equip four of the 18 DC-8s now ear- 
marked for JT3 turbojets with JT3D 
turbofan engines. No action has yet been 
taken on the authorization, however, and 
no contract has been signed with Pratt 
& Whitney for the new powerplants. 











other airline operators of the 707-120 
have experienced similar control situa- 
tions where students made rudder errors 
and instructors had to take over. One 
incident involved a 3,500-ft. altitude 
loss, another a 1,000-ft. loss and a third 
a 5,000-ft. loss, Gannett said. 

From the stabilizer setting of the 
wrecked plane, Gannett said, it is 
unlikely that a jammed stabilizer ap- 
proach was being made. 

Capt. William A. Reedholm, super- 
intendent of flying for American Air- 
lines, testified that the airline had re- 
cently run tests to determine how long 
it takes the airplane to recover from 
induced yaw rolls. At 170 kt. airspeed, 
power on engines No. | and geal 
down, 30 deg. flaps, and holding rudder 
to maintain straight course, time to roll 
from 30 deg. left to 30 deg. right was 
10 sec., Capt. Reedholm said. The nose 
then started down. 


Evasive Action? 


Capt. Reedholm agreed with Gan- 
nett that evasive action to avoid 
other trafic should not have caused the 
jet to roll during its approach before 
the accident. This possibility was raised 
by testimony of several witnesses who 
had noticed a lightplane in the vicinity 
at the time, and by the testimony of 
Sgt. Harold Mahoney, a Suffolk County 
AFB crew chief and owner-pilot of a 
Piper J-3 Cub. 

Sgt. Mahoney said he was flying the 
red and white Cub at 300 ft., operating 
out of a farmer’s field nearby. He had 
been fiving out of the field for about two 
months, he said. The field has not been 
inspected by FAA, is not on aeronau- 
tical charts, and he had no agreement 
with Grumman’s tower about operating 
in the vicinity of its pattern. The Cub 
had no radio. 

He first sighted the jet, Sgt. Mahoney 
testified, when it was about 800-1,000 ft. 
away approaching on a_ perpendicular 
course from his left. The 707 turned 
left, he said, then its right wing went 
down and the nose went down. It rolled 
on its back and hit that wav, Sgt. 
Mahoney said. 

“He was above me when I first saw 
him but when he went into a spin I just 
wanted to get out of there,” the airman 
testified. Before that, he saw no need 
for evasive action. There was about. 500 
ft. of altitude separation, he said. He 
estimated that the 707 was at about a 
10 o'clock position from the Cub when 
he first sighted it and the Cub was 
between one and two o'clock from the 
jet. 

Samuel Gates, American Airlines at 
torney, questioned Sgt. Mahoney vigor- 
ously and some of his queries were ruled 
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out of order by Claude M. Schonberger, 
CAB hearing officer. One question was 
whether the airman was familiar with 
Civil Air Regulations. Schonberger con- 
sidered this outside the scope of the 
investigation. 

Preliminary data from the structures 
group introduced at the hearing indi- 
cated that the American plane hit the 
ground at an impact angle of about 25 
deg. on a 285 deg. magnetic heading. 
Position at impact was about 15 deg. 
nose down attitude, yawed slightly to 
the left and slightly right-wing-down. 
Landing gear and 30 deg. of flaps were 
extended at impact and there were 14 
units of airplane nose up trim. While 
impact damage might have made the 
trim tab readings inaccurate, the sta- 
bilizer trim switch on the copilot’s side 
indicated 1.78 deg. nose down; on the 
pilot’s side, the stabilizer trim switch 
reading was full deflection nose down. 

Speed brake handle was in an eight 
degrees position, indicating spoilers up 


cight degrees. Manual stabilizer control 
handles were both in. Left side sta- 
bilizer trim switch was in half-way posi- 
tion, indicating “on” position; right side 
Mach trim switch was 7 toward the 
on position, indicating “on”. ‘The major 
portion of the aircraft was consumed 
by fire after impact. 

The structures group’s preliminary 
report found no major discrepancy in 
a cursory examination of the aircraft 
maintenance records. Consénsus of 
pilots who had flown the aircraft was 
that it functioned normally and was 
good plane. 

The report noted an inflight control 
incident experienced with the plane on 
the day before the accident with an 
other crew under Capt. C. H. Rickards 
According to Capt. Rickards’ statement 
he set up a jammed stabilizer condi 
tion, 14 deg. nose down, while descend- 
ing to enter the Peconic pattern. ‘The 
captain asked his student pilot to dem 
onstrate a jammed stabilizer trim by the 





American Wins 


Washington—Civil Aeronautics Board last week authorized nonstop rights between 


Nonstop Rights 





San Francisco and New York for American Airlines on grounds that the traffic poten- 
tial of the market and the stimulating effects of jet service in the development of 
new traffic warrant a third carrier on tle route. 

This is the first time that the Board has based a route decision almost entirely on 
the influence of new equipment on traffic potential—in this case the inauguration of 
turbojet transport schedules on transcontinental routes. Prior to this decision, only 
United Air Lines and Trans World Airlines have been authorized to provide nonstop 
service between the two points. American will start the service Nov. 1. 

Northwest Airlines was an unsuccessful contender in the case. The Board turned 
down Northwest's petition on grounds that American had already established identity 
in the market “which can be readily harnessed to stimulate the new nonstop service.” 

Board Chairman James Durfee and member Harmar Denny took sharp issue with 
the majority opinion which estimated that normal traffic growth in the market during 
the next three years will amount to 33%, with an additional 10% to reflect jet 
stimulation in 1960. 

In their strongly worded 25 page dissent, Durfee and Denny said “the record is 
not ripe for a Board decision” and criticized the majority action on the following 
grounds; 
© Record contains no evidence of economic or operational impact of jets. 

@ Public need for added competition over the route was not proven. 

@ Traffic volume forecast by the Board is insufficient to support three carriers. 

e Addition of American in the nonstop market will cause heavy revenue diversion 
from Trans World and United. 

In its opinion, the majority found that past services provided by United and TWA 
did not fully meet the needs of the traveling public, and they added: 

“The evidence clearly shows that during and prior to 1957 it was difficult for the 
traveler to obtain his choice of schedule or departure time on nonstop coach flights 
during peak periods.” 

The majority admitted that plans to inaugurate a full schedule pattern of jet non 
stop service will create a substantial amount of additional capacity in the New York- 
San Francisco market. However, they noted that the market potential which exists 
will be “substantially enhanced by the unique advantages of jet aircraft” and that the 
“authorization of a third carrier holds the greatest prospect of the full development 
of that potential.” 

The majority was enthusiastically optimistic over the prospects for traffic growth. 
In a statement that was clearly a direct reply to charges by the majority of trunklines 
that competition was too strong on most major routes, the majority concluded: 

“Despite the addition of a substantial amount of new competitive service in many 
markets during the past several years, the aviation industry has continued to grow 
and prosper and the number of passengers being transported . . . has increased year 
by year.” They forecast a continuation of that trend. 
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split spoiler method, Altitude was 2,000 
ft. and airspeed was 190 kt. The stu- 
dent properly deactivated the inboard 
spoilers and started an easy turn to the 
left in order to circle the field. While 
applying left aileron, he pulled up the 
speed brake handle to 30 deg. 


Increasing Roll Rate 

This resulted in increasing the roll 
rate to the left to about 45 deg. of bank 
and the student immediately applied 
right aileron. Capt Rickards couldn't 
determine whether the 45 deg. bank 
was caused by the speed brake applica- 
tion or by too much aileron control ap- 
plication. No flaps were extended at 
the time. With zero flaps, the outboard 
ailerons are locked out. In this ma- 
neuver, with a nose heavy condition, 
it is necessary to deactivate the inboard 
spoilers and use the outboard spoilers 
to get pitch up. 

l'his results, Capt. Rickards said, in 
sufficient stick travel to fiare the aircraft 
during landing. With inboard spoilers 
cleactivated and outboard aileron locked 
out, the aircraft’s lateral control has 
been reduced 50%. When the student 
applied opposite aileron, the aircraft 
stopped its roll to the left. The student 
then put the speed brake handle full 
forward, and opposite aileron returned 
the aircraft to level flight. 


Jet Service Supports 
Soviet Airline Growth 


Moscow—Aeroflot, Soviet state-owned 
airline, increased its passenger traffic 
by 42% during the first half of 1959, 
according to deputy chief V. Bashkirov 

The Soviet carrier attributed its gains 
in large measure to the introduction of 
100-passenger twin-turbojet Tu-104 
transports and 80-passenger four-engine 
[1-18 turboprop transports into sched- 
uled service last April. New 85-seat 
four-engine An-10 turboprop transports 
will not have an impact on Aeroflot’s 
passenger traffic until the latter half of 
the year. 

Despite the healthy traffic increase, 
Aeroflot’s system-wide gain in terms of 
additional passengers flown as com- 
pared with the first-half of 1958 is well 
below that of the U. S. transport indus- 
try. It is estimated that a 42% gain 
for all of 1959 would represent less 
than 3.4 million more customers for 
Aeroflot, where a 10% gain for U.S. 
carriers would mean nearly 5 million 
additional passengers. 

Significantly, even the large percent- 
age gains that Aeroflot has been report- 
ing im recent years are beginning to 
taper off. In 1957, the Soviets an- 
nounced a 69% traffic increase over 
1956. Last year, the gain was 56%, 
and it now appears that this year’s per- 
centage increase will drop further. 
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KOPPERS PORTABLE RUN-UP SUPPRESSORS 
ARE ADAPTABLE TO ALL JET ENGINES 


Jet engine noise at airports, air bases and at manufac- 
turers’ test facilities is now being reduced 25 to 30 decibels 
economically by the use of Koppers Portable Run-Up 
Suppressors. 


These lightweight, completely portable units are 
lessening the risk of hearing damage as well as improving 
community relations by actually inhibiting the genera- 
tion of jet noise. No direct connection to the aircraft or 
engine is needed with these units and their guaranteed 
rugged durability gives long service life with little or no 
maintenance. Write for complete details and Koppers 
new sound control brochure to: KoppERsS COMPANY, INC., 
Sound Control Department, 3509 Scott St., Balto. 3, Md. 


SOUND CONTROL 


Engineered Products Sold with Service 








Trunklines, Cargo Lines Split On 
Cargo Transport Loan Proposal 


Washington — Civil Aeronautics 
Board proposal to guarantee loans for 
the purchase of new turbine-powered 
cargo planes has touched off a verbal 
battle between major trunk carriers, 
who contend the plan is both premature 
and unnecessary, and smaller operators 
and all-cargo carriers, who view the pro- 
posal as a must for continued air cargo 
growth. 

An informal meeting between the 
Board and the airlines last week brought 
no change in the conflicting opinions 
first expressed by the carriers in answer 
to an August CAB letter which ex- 
pressed the Board’s disappointment in 
air cargo growth. CAB ask’ : the air- 
lines’ views on the value of a uaranteed 
loan program as an aid to ~ --equipping 
the airlines with new turbine-powered 
cargo aircraft which are expected to re- 
duce ton mile costs and shipping rates, 
and thus increase cargo traffic potential. 

Most outspoken objections to the 
plan came from American Airlines, East- 
ern Air Lines, Trans World Airlines 
and United Air Lines. All of them 


questioned the wisdom of a guaranteed 
loan program for purchase of an airplane 
not yet developed and they said that 


when a turbine cargo aircraft is pro- 
duced, they are confident of obtaining 
their own financing and see little need 
for a guaranteed loan program. 

American President C. R. Smith told 
the Board much of the airline industry 
feels the “cart is before the horse,” 
since “we are talking about the financ- 
ing of a plane that can’t be built until 
a suitable powerplant is ready.” While 
the industry is waitiag for such a plane, 
he said, key to the entire issue is a lack 
of funds for research and development 
at the design level, and “not airline pur- 
chase funds.” 

“In my opinion, no case has been 
made for a program. of government 
guaranteed loans for the acquisition of 
a new cargo plane,” Smith said, “and 
we believe such a loan program should 
not be authorized until better justified.” 

Reason that a more suitable cargo 
plane has not yet been developed, Smith 
said, is that manufacturers are unlikely 
to design and produce a new aircraft 
unless they have some assurance it can 
be sold in enough volume to recover 
costs and produce a profit. Therefore, 
the actual production of the plane has 
little to do with airline financing, with 
or without government backing, he 
told CAB. Also, the profit ability of the 
aircraft will not be altered by the exist- 
ence of a government loan, and the air- 
lines will still have to repay the bor- 
rowed funds. 
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Even if a new type cargo plane is d 
veloped, manufacturers will still be 
faced with the problem of convincing 
potential customers that the aircraft 
can be operated at a profit. If the expe- 
rience of early purchasers shows that 
the plane meets its projected operating 
estimates, private financing should be 
readily available, Smith said. 

Eastern was even more dubious about 
the advent of a new type cargo plane, 
saying that “there hasn’t been and we 
don’t see in the immediate future a 
cargo aircraft which will be able to 
successfully compete with highly eff 
cient truck and trailer combinations.’ 

Agreeing that such an_ aircraft 
needed, the airline said it could handle 
its own financing and suggested a con- 
tinuing modification of presently de- 
preciated larger passenger aircraft as the 
most logica’ approach to the problem 
at this time. Eastern said that its 
route system is more suited to opera 
tion of a turboprop cargo plane, such 
as the Lockheed Super Hercules than 
a turbojet. 

United told CAB that its cargo airlift 
capacity will increase 75% when th 
carrier acquires its full jet fleet of 4 
Douglas DC-8s and 18 Boeing 720s 
and is operating 13 piston engine carg: 
planes. The company said that while it 
has examined the plans of many manu 
facturers for a cargo aircraft, it has 
found “many discrepancies” in for 
casts and costs compiled by the aircraft 
companies. United said that it has n 
need for a loan program but would not 
object to any legislation to aid interested 
carriers. 

Trans World said that whil 
would support the loan legislation 
much stronger stimulus to the devel 
ment of a new cargo plane would 
afforded by government adoption 
policv to move as much governm 
trafic as possible on civil carriers 
to introduce an “all up” mail prog 
using air transport wherever it will 
pedite deliverv. Such action would t 
to accelerate the current rate of 
cargo growth and create a need for 
greater number of the new aircraft, t 
airline said. 

All-cargo carriers—-AAXICO, SI 
Airways and Riddle Airlines—told 
Board the proposed loan program is 
sential to their efforts to acquire a m 
suitable aircraft, particularly since 
carriers have neither subsidy eligibi 
nor permanent certification. 

Flying Tiger line, which recenth; 
nounced the purchase of 10 CL-44D 


+ 


cargo planes (see p. 38), feels the CAB 


plan may be just another form of 


it.” The carrier told CAB that at best, 
the loan program could finance only a 
fraction of the aircraft needed and that 
adoption of the proposal might pose a 
serious “two pronged threat.” 

Flying Tiger said the result might be 
that subsidy will build on subsidy” and 
asked the Board: “If the government 
guarantees the purchase of aircraft, will 
it also guarantee their profitable use to 
get the government ‘off the hook’ of 
purchase guarantees?” 

Northeast Airlines commented that 
while it considered the CAB plan a fine 
idea, the airline had a ton mile load 
factor of less than 42% for the first six 
months of 1959, and therefore has 
plenty of unused space to fill before 
launching a re-equipment program. 


Transcontinental S.A. 
To Buy Britannias 


Buenos Aires—Privately-owned Trans- 
continental S. A. has won Argentine 
government support for its purchase of 
two Bristol Britannia 305s, scheduled 
for October and November delivery to 
the Argentine airline. 

Ihe Argentine Industrial Bank will 
guarantee up to $3.3 million of th 
$6.6 million turboprop order at 54% 
annual interest. in a decree signed 
\ug. 14 by Argentine President Arturo 
Frondizi, the government announced 
that it is “the policy of the national 
executive power to foster the develop- 
ment of private enterprise in the field 
of commercial aviation.” 

Transcontinental is the strongest of 
several private airlines to emerge in Ar- 
gentina since the deposition of the 
Peron government (AW Oct. 6, 1958, 
p. 38). 

Che Britannia service is scheduled to 
begin on ‘Transcontinental’s Buenos 
\ires-New York run next month. The 
route is now served with Lockheed 
Super H Constellations. 

With government-owned Aerolineas 
(Argentinas now operating the Comet 4 
to New York, both Argentine carricrs 
will be using British turbine equipment 
on the run next month. A ‘Transcon- 
tinental spokesman attributed this situ 
ition to the lack of financial facilities 
In Argentina to purchase equipment 
from American manufacturers, whosc 
credit offers, he said, are considerably 
less attractive than those of the British 

Bristol is financing the Britannia 
purchase over a five-year period, the 
spokesman said. 

[ranscontinental has ordered four 
Convair 600 jet transports with delivery 
scheduled in-1961. This order has not 
been affected by the Britannia purchase, 
the spokesman said. The airline had 
originally ordered the 880 model of the 
Convair jet. 
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Braniff’s new fleet of Lockheed Electras, 
now in operation, will be augmented 
next December, by Boeing 707 jet liners— 
both using Texaco Aircraft Turbine Fuel. 


WHY BRANIFF'S ELECTRAS FLY WITH TEXACO 


For its new fleet of Jet Power Electras . . . and for its 
Boeing 707 jets to come later this year . . . Braniff 
Airways looks to Texaco for fuel to power them. Braniff 
has confidence in Texaco Aircraft Turbine Fuel because 
Braniff knows—from over 30 years and 18 million miles 
of flying experience—it can rely on Texaco quality 
and service. 


Texaco has the facilities and the know-how to 


produce the strict-specification fuels that jet 
engines require; 


provide the called-for kid-glove handling during 
the fueling operation; 


*** get the fuel into the planes at the necessary faster- 
than-ever rates. 


Whether you’re flying jets, prop-jets or piston-engine 
aircraft, look to Texaco for the best in aviation fuels and 
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lubricants. Just call the nearest of the more than 2,300 
Texaco Distributing Plants, or write: 


“ 


Texaco Inc., Aviation Sales Department, 135 East 
42nd Street, New York 17, N. Y. 


CONSTANT PROGRESS IN OIL’S FIRST CENTURY 


TEXACO 


LUBRICANTS 
AND FUELS 


for Jet, Prop-Jet and Piston-Engine Aircraft 





Idlewild Jet Noise Complaints Increase 


By Glenn Garrison 


New York—Aircraft noise complaints 
from New York International Airport 
neighbors having been running -heavy, 
as expected, since the advent of the 
summer “open window” season and the 
increased frequencies of jet transport 
operations (AW June 22, p. 100). 

The Port of New York Authority 
received 113 complaints last month 
concerning Idlewild operations, includ- 
ing 65 complaints about jet noise spe- 
cifically. The figures do not reveal the 
fact that some of the complaints are 
petitions signed by tens or hundreds of 
people. Also included are complaints 
from elective officials who represent 
local constituencies. 

In July, 1958, the Port Authority re- 
ceived two noise complaints, according 
to the agency’s figures. There were 34 
in June, 1959, none in June, 1958. 

National Air Transport Coordinating 
Committee, local anti-noise agency op- 
erated by the industry, received 616 
complaints in July and 510 during the 
first 25 days of August covering Idle- 
wild operations. Of the August total, 
142 concerned jet operations. The July 
total for Idlewild and LaGuardia air- 
ports, including both jet and piston 
flights, was 1,226, according to 
NATCC, compared with 224 in July, 
1958. The 1959 figure includes two pe- 
titions with over 100 names on each. 


July Poor for Jets 


As both agencies point out, July, 
1959, was an unusually unfavorable 
month for jet operations for several 
reasons. Weather and wind conditions 
required a much greater than normal 
percentage of instrument landings, nec- 
essitating use of a poor runway from the 
noise standpoint; and construction of a 
new instrument runway and other run- 
way work put the preferred runway out 
of action for various periods. 

Jet operations were up, according to 
Port Authority figures, to 597 takeoffs 
during July, compared with 525 the 
preceding month. 

In another of a series of letters to 
community leaders, dated Aug. 13, Port 
Authority Director of Aviation John 
R. Wiley again took American Airlines 
and Trans World Airlines to task for 
their jet procedures and gave Pan 
American, British Overseas Airways 
Corp. and Aerolineas Argentinas a pat 
on the back. 

Reporting an over-all level of con- 
formance with Port Authority jet 
takeoff rules of 70% for July, com- 
pared with 59% for June, Wiley went 
on to say: 

“It is very distressing to all of us 
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concerned with the jet noise problem 
to observe the continuing deplorable 
conformance records of American and 
Trans World Airlines. The sorry per 
formance of these two airlines is cogent 
evidence of their unwillingness to accept 
their responsibility to solve the nois« 
problem. Their records of conformance 
for July (American 63.3%, and TWA 
59.6%), while showing an improvement 
over their June records, when each 
conformed on only 47.0% of their take- 
offs, are still considerably below the 
record of 87.9% conformance for July 
of all other carriers. The records of Pan 
American World Airways, Aerolineas 
Argentinas and British Overseas Air- 
ways Corp. show that if the airlines are 
willing they can considerably reduce the 
jet noise problem. These three carriers 
should be commended for their public- 
spirited attitude.” 


NATCC Compliancy Record 


On the other hand, NATCC said 
compliance with its new procedures 
which became effective July 1 (AW June 
29, p. 29), has been “almost 100% 
This agency’s standards do net includ 
decibel maximums and do consider air- 
craft weight, fuel, cargo and passenge: 
loads in determining takeoff runways 
The Port Authority sets a maximum 
decibel standard and does not consider 
the other factors mentioned. 


One of the community lead:rs e- 
cently protesting to the Port Authorit) 
ibout jet noise was John T. Clancy, 
Borough President of Queens, who ap- 
peared last week before a congressional 
committee examining jet problems in 
in executive meeting. Clancy recently 
blasted the Idlewild noise situation and 
Wiley, in a statement answering the 
borough president, acknowledged that 
“tolerable conditions do not ex:st ¢! »!I 
times now and we are disappoisy.°< (bat 
American Airlines and TWA huve not 
followed the procedures. .” Wiley 
noted runway extensions and other fa- 
cilities improvements to make possible 
more tolerable conditions and acded 
‘I believe it would be premature at this 
time to suggest that the traveling pub- 
lic and air commerce accept the handi- 
cap of one-stop instead of nonstop 
service to the Coast or Europe 
without first making every effort to see 
to it that the needs of commerce can be 
blended in with the rights of the airport 
neighbors.” 

NATCC includes representatives of 
the airlines, manufacturers, Federal Avi- 
ation Agency, and other industry seg- 
ments and, until a few months ago, the 
Port Authority. It has since 1952 had 
in effect a preferential runway system 
for piston planes, and the new system is 
designed to cover both piston and jet- 
powered aircraft. 


MacIntyre Will Head Eastern 


New York—Eastern Air Lines’ top 
management will be realigned on Oct 
1 when Board Chairman Capt. E. V 
Rickenbacker steps down as chief execu 
tive officer and Malcolm A. Maclntvre 
assumes the position of president of the 
airline. 

Thomas F. Armstrong, now president 
of Eastern, will fill the new post of 
executive vice president. 

Rickenbacker, who has managed 
Eastern since 1934, will continue as 
board chairman and will head a new 
seven-man executive committee dealing 
with major policy. He also will head, 
at least initially, the carrier’s operations 
committee. 

The moves are designed, Ricken- 
backer said, to provide specialized mian- 
agement of economic, financial and 
technical problems and to enable him 
to devote more time to policy matters 
and long-range planning. 

Armstrong, the airline said, will de- 
vote his full time to fiscal matter 
Constant air travel:in connection with 
his six-year tenure as president has 


aggravated a spine injury and forc 


him to restrict his travel activities, ac- 
cording to the airline. 

MacIntyre resigned last July as Un- 
der Secretary of the U. S. Air Force. 
He has been named a director and 
chief executive officer as well as presi- 
dent of Eastern. 


MALCOLM A. MacINTYRE 
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1300 HOURS BETWEEN OVERHAULS 
FOR ROLLS-ROYCE AVON TURBO JET 












On July 3rd, 1959 the British Air Registration 
Board approved an extension of overhaul life 
of the Avon RA. 29 to 1300 hours. The Avon 
entered commercial service on the Northj 











Atlantic route with British Overseas Airways§ 
Corporation on October 4th, 1958 at an over 
haul life of 1000 hours. 








Approval has also been given for trials at 1600 
hours between overhauls. 


During overhaul life, no scheduled engine unif 
changes are made apart from the fuel filte 
element and no internal inspection of the en 


gine is necessary. 


SUD AVIATION CARAVELLE 
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AVON TURBO JETS 





ROLLS-ROYCE LIMITED + DERBY - ENGLAN 
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I MAN-MINUTES PER FLYING HOUR This figure includes the installa- 


tion of the engine and its re- 


‘OR ALL AVON MAINTENANCE nov from the iret 


ONE UNSCHEDULED OVERHAUL 
IN 49,000 ENGINE HOURS 


AVON ENGINES ARE IN SERVICE 
: , WITH, OR ON ORDER FOR: — 
ily four engines were removed in 49,000 hours flying for Aerelinees Argentinas, Britiah 


turing the first nine months of Comet operation by B.O.A.C. 


So ei European Airways, British Over- 
1uses considered to be Rolls-Royce responsibility. Only one sens Atrenue Caauscates ian 
5 . . vo East African Airways in de Havil- 
? these required overhaul, the other three being rectified and land Comets; and Air Algerie, Air 

P a France, Finnair, Royal Air Maroc, 
atul ned to service, Scandinavian Airlines System, 
Swissair and Varig.in Sud Avia- 
tion Caravelles, 





| ERO ENGINES @ MOTOR CARS e DIESEL AND GASOLINE ENGINES e ROCKET MOTORS e NUCLEAR PROPULSION 
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FOR LARGER TURBINES, as 

in the Lockheed Electra airliner 
and the C-130B ‘military transport— 
the 54H60 Hydromatic 


FOR SMALLER TURBINES, as 
in the Grumman AO-1 Army 
reconnaissance aircraft— 
the 53C51 Hydromatic 


Hamilton Standard’s Hydromatic Propellers 
CHOSEN FOR ADVANCED TURBOPROP AIRCRAFT 


THE FINEST PROPELLERS designed specifically for turbine 
engines are these Hydromatics . . incorporating Hamilton 
Standard’s nonrotating integral oil supply and control, de- 
pendable, easily-maintained aluminum alloy blades, and proven 
Hydromatic design. They are the latest in the line of more than 
half-a-million Hamilton Standard propellers produced for the 
free world’s military and commercial aircraft 

rhese new propellers are products resulting from twenty years 
of research and development in the turboprop field. They 
reflect a rich and unique heritage of skills and experience gained 
through 40 years of leadership in the ever changing world of flight. 


WmosO® oc 
we Commecteut # 


HAMILTON STANDARD 


Windsor Locks, Connecticut 
ENGINE CONTROLS ¢ ENVIRONMENTAL CONTROL SYSTEMS ¢ PROPELLERS ¢ STARTERS 
FLIGHT CONTROLS ¢ VALVES * PUMPS * GROUND SUPPORT EQUIPMENT 





SHORTLINES 





> Air Jordan is scheduled to begin serv- 
ice between Amman, Jordan, and Rome 
with a flag stop at Jerusalem in Octo- 
ber to connect with Pan American 
World Airways Boeing 707 flights to 
and from the U.S. 


> Bulgarian government plans to open 
a new air route between East Berlin, 
Warsaw, Prague and Varna on the 
Black Sea sometime during 1960 ac- 
cording to a Sofia broadcast. Censtruc- 
tion of a new airport capable of han- 
dling all types of aircraft including 
Soviet Tu-104 turbojet and Tu-l1+ 
turboprop transports will begin in early 
1960, according to the broadcast. 


> Guest Airways of Mexico has been 
awarded permanent traffic rights into 
Bermuda on its flights from Mexico 
City and Miami to Lisbon, Madrid and 
Paris. Previously, approval had to be 
received in advance for ea. passenger 
boarding or leaving a’ Guest flight in 
Bermuda. 


>Los Angeles International Airport 
reports that 2,644,920 inbound and 
outbound passengers were handied 
during the frst six months of 1959, a 
34.4% increase over the same period 
of 1958. Freight volume was up 12.9% 
at 48,187,198 Ib.; express, 12,869,453 
Ib., up 20%; air mail, 21,679,585 Ib., 
up 14.5%. 


> Northwest Airlines reports a net in- 
come after taxes of $738,722, for July, 
a 14% decline from the July, 1958, fig- 
ure. Operating revenues for July of this 
vear were $11,552,739, up 18.8% over 
last year. Operating expenses for the 
month were up 21.1% at $10,006,266. 
Northwest is scheduled tomorrow to 
increase air freight flights to the Orient 
from New York from two to five per 
week. 


> Ozark Air Lines reported a net profit 
of $87,958 for the fiscal year ending 
June 20 as compared with a loss of 
$128,706 for the previous fiscal year. 
The local-service carrier flew a total of 
488,525 passengers during the fiscal 
year. 


> Piedmont Airlines recorded $5,823,- 
816 in operating revenues and $5,919, 
356 in operating expenses for a net loss 
of $95,540 during the first six months 
of 1959. 


> Portland International Airport han- 
dled 482,610 inbound and outbound 
passengers during the first seven months 
of 1959. Through passengers at the 
Oregon airport numbered 205,699. 
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AIRLINE OBSERVER 


Civil Aeronautics Board membership 
posts which will be open this yea ude Franklin M. Stone, CAB general 
counsel; George M. Moore, executive assistant to the Postmaster General; 
former Sen. Charles Potter of Michigan, Pat Hillings, former congressman 
from California. Vacancies will result from the expired term of Harmar 
Denny on Dec. 31 and nomination of Chairman James Durfee to the U.S. 
Court of Claims (AW Aug. 31, 25). Long-expected objection to the 
nomination by Sen. William Prox: (D.-Wis.) was made last week one 
day before committee hearings on the nomination were scheduled to begin. 
Proxmire successfully caused the irings to be postponed. Move could 
result in a recess appointmert after Congress adjourns this month. 


> Current top contenders for th« 


> Federal Aviation Agency Administrator Elwood R. Quesada completed 
plans to train FAA flight operations inspectors aboard Air Force Strategic 
Air Command KC-135s (AW Aug. 31, p. 45) in approximately 10 min. 
Quesada side-stepped normal red-tape processes by personally calling on 
Gen. C. E. LeMay, USAF vice chief of staff, with the proposed jet training 
program. Agreement between the two was reached on the spot. 


rican and Slick Airways covering the 
rboprop aircraft is contingent upon the 
f the aircraft to USAF by Sept. 30. If 
that date—and Defense Department 
wide funds for logistics aircraft—both 
are entitled to withdraw from the 


> Lockheed contract with Pan Ai 
sale of 18 Super Hercules all-cargo t 
sale of a fleet of the military version 
no military contract is completed by 
Fiscal 1960 appropriations do not 
the manufacturer and the two airlines 
contracts. 


> British European Airways’ demands for lower fares at International Air 
Transport Assn.’s Trafic Conference in Honolulu will follow these lines: 
Fare structure on continental routes that will match economy fares now in 
effect on the North Atlantic. Greater fare differentials for different times of 
the day, week and year—the carrier wants a mid-week night fare 20% below 
current tourist fares, for example. Lower fares on “holiday routes” in 
April, May and early June as a means of extending summer peak travel over 
a longer period of time. 


> Russia is poe a large new terminal at Vladivostok Airport to handle 


sharply-increased plane trafic which has swamped present facilities at the 
Far-Eastern city. Other large Siberian cities with major airport projects un- 
der way include Novosibirsk, Khabarovsk and Irkutsk. A third major airport 
for Moscow was recently completed (AW Aug. 31, p. 47). 


> Inter-island airline fight in Hawaii has been intensified by the sharp 
increase in passenger traffic experienced by Aloha Airline since it began 
service with three Fairchild F-27 turboprop transports in June. Hawaiian 
Airlines is conducting a wide-scale promotional campaign in a renewed 
attempt to push its fleet of five Convair 340s and hold its share of inter- 
island traffic. 


> British Overseas Airways’ recent first regular around-the-world service flight 
ran into a 60-hr. delay at Honolulu due to an impeller failure which led 
to high turbine pipe temperatures on one of the Proteus turboprop engines 
powering the Bristol Britannia 312. Flight, which was en route to Tokyo from 
Honolulu, was forced to turn back because of the engine problem. Engine 
change was required, and spare engine was flown by Flying Tiger Line from 
San Francisco. 


> Studies are being conducted for the Federal Aviation Agency to determine 
whether fuel supply for Washington’s Dulles International Airport now 
under construction should be handled by pipeline, tank-car or truck. 
Approximately one-half million gallons of fuel per day will be required when 
the airport is completed early in 1961, but the amount is expected to 
climb to two million gallons daily when it becomes fully operational. 
Studies are being carried out by the engineering firm of Ammann and 
Whitney. 














Airline Income & Expenses —June, 1959 


(IN DOLLARS) 








! Not available. 
6 Airline division figures. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 


DOMESTIC TRUNK 


American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National. . 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 


American 
Braniff 


Caribbean Atlantic ane ee 


Delta 
Eastern 
Mackey! 
National 
Northwest pepe 
Pan American Combined 
Alaska 
Atlantic 
Latin America 
Pacific 
Panagra 
Resort 


Trans Caribbean.......... 


LOCAL SERVICE 


Allegheny 


Frontier! 
Lake Central 
Mohawk 
North Central 
Ozark 
Pacific 
Piedmont® 
Southern 
Trans-Texas! 
West Coast 


HAWAIIAN 


Aloha 
Haweiian 


CARGO LINES 


AAXICO i 
Aerovias Sud Americana’ 
Flying Tiger in 
Riddie Hiatectileees 
Seaboard & Western! 


HELICOPTER LINES 


Chicago Helicopter 
Los Angeles Airways! 
New York Airways! 


ALASKA LINES 


Alaska Airlines 

Alaska Coastal 
Cordova. 

Ellis ce 
Northern Consolidated! 
Pacific Northern 


Passenger 
Revenue 


32,104,634 
5,084,572 


9,156,717 
3,758,000 
7,972,000 
| 22,365,358 
| 4,107,775 
2,436,260 
7,544,365 
23 , 587 ,057 
28,059,057 


587,199 
197,640 
454,000 
2,276,391 





| 295,826 


| 2,730,825 
| 26,919,000 

381,000 
14,310,000 
6,488,000 
5,740,000 
1,060,000 


315,072 
5,908 , 205 
3,467 
1,876,540 
335,016 


698 , 267 
320,174 


234,075 
766,303 
1,157,223 
702,606 
495,916 
705,689 
287,989 





"350,437 | 


335,513 





118,993 


288,983 


115,200 
15,458 


65,100 


Reeve Aleutian’..........) .. 


Wien Alaska! 


2 Property figure. 


4,665,912 


469,956 


527,857 | 


128,774 
171,405 
57,000 
154,000 
382,289 
81,550 
34,338 | 
180,008 
421,860 
895,396 
92,154 


10,847 
14,445 
2,446 
4,000 


24,096 | 


3,322 
562,537 
1,480,000 
21,000 | 
703,000 
188,000 
568,000 
40,000 





405,606 
| 
52,043 


| 
12,602 
1,855 


4,434 | 


8,078 
25,250 
260, 583° 
13,123 
10,460 
8,862 


4,592 


1,779 
3,113 


1,661 


13,477 


146,854 





48,880 | 


8,065 | .. 


10,065 
5,100 


> Net operating income. 


7 Net income after taxes. 


Express Freight 


| 
294,360 
58,733 
102,704 
19,000 
98 ,000 
877,626? 
24,271 
14,755 
510, 6712 
1,077,3242| . 
2,155,962) . 


1,941,578 
185,377 
125,157 

60,000 
336,000 





158, 407 
45,864 
110,058 


54,988 
44,645 


| 
| 





18,000 


13,345 | . 


2,905,0002 
44,0002 
1,060,0002 
1,046,0002 
755,000? 
163,000 


37,028? 


19,586 | 








Charter 


Total 
Operating 
Revenue 


Operating 


Total 
| Expenses 


Net 
Income 


| 35,362,498 


19,334 


1,143,000 
1,000 
291,000 
202,000 
649,000 
77 ,000 
633, 4304 
19,481 
1,237, 167 


| 
| 


3,0844 
5,823 


5,355 
8,384 
22,7824 

516 
55,271 
11,4024 

1,765 


5,018 | 


| 


226,322 


475,195 


1,747,703 | 
| 


587 ,803 


328 ,334 
8,101 





5,561, 482 
9,713,553 
3,993,000 
8,738,000 
23,791,474 


4,553,052 | 
2,588,838 | 
8,283,179 | 


25,260,726 
31,460, 400 
4,971,199 


562, 323 


693,720 | 


216,800 


496,000 | 


2,407 , 462 


324,949 | 


3,833,907 
33,649,000 
468 ,000 


16,793,000 


8,308,000 
8,080,000 
1,490,000 
635,120 
440, 321 
8,161,695 
4,136 
1,973,690 


351,060 | 


979,719 


482, 864 


398,582 | 


974,384 
1,614,311 


996, 288 
773,245 


1,041,574 


509, 007 


991,110 | 


356,680 
848,299 


135,993 


3,011, 868 


790,931 


651,388 
270,229 
835,563 


185,678 
102, 583 


113,500 | 


"1,212,618 


* Non-scheduled transportation. 


29,124,364 


4,997,316 
9,165,309 
3,189,000 


8,140,000 | 


22,285,144 
4,571,614 
2,986,101 
6, 557 , 087 

| 20,841,094 

| 24,684,672 

| 3,918, 819 


544,447 
711,289 
190,769 


334, 286 
3,084,270 


29,089,000 | 


466,000 


7,104,000 


1,658,000 | 
573, 899 | 


425,595 


7,452,744 
10, 209 
1,288,656 


313,854 


931,044 
560, 266 


885,870 


1,568,465 | 
871,391 
721,259 


1,013,330 
478,356 


627,124 


304,165 
792,647 


193,646 


819,563 
189,743 
96,135 
104, 800 





502,000 
2,002,761 


13,040,000 
8, 486,000 


355,822 | 





79,665 


"2,807,654 
891.294 


"584,738 | 





6,068,728 
510,775 
548,224? 
603,000 
566,000 

1,214,939 

— 58,522 

— 397, 263° 

1,726, 091° 

4,212,523 

6,965,091 
984, 206 


13,371 
—25,270 
26,248 
—8,000 
374,776 


749,636 
4,899,000 
2,000 
4,158,000 
— 183,000 
1,048,000 
— 186,000 
61,221° 
18,773 
990,835 
—6,073 
674,996 
32,036 


48, 675° 
- —90,641 


42,761° 
88,514° 
26, 847 
122, 463 
43,260 
— 1,545 
28,228 


363, 986° 
52, 515° 
35,934 
29,0087 


242,618 
—100, 363° 


66, 650° 


—12,376' 
1,985 
8,700° 


224,506 


5 Includes federal subsidy. 
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THE AIRLINES OF THE WORLD* 
HAVE ON ORDER 
MORE EDO LORAN EQUIPMENT 


THAN ALL OTHER 


LONG RANGE NAVIGATION SYSTEMS COMBINED 


> <a 


* 17, to date—Aerolineas Argentinas 
e Air France #* BOAC 
* Canadian Pacific Airlines ® Cubana 
Eastern Air Lines ¢ Irish Air Lines 
® Japan Air Lines * KLM 
e Lufthansa ¢ Northwest ¢ Pan American 
® Qantas * Sabena ¢ SAS 
e Swissair ¢ Varig 
¢ also in use by MATS 


For complete data on Edo Model 345A Loran, send for Technical Manual to Dept. 9-C. 


——— 


EO pote] ite]. 7. wale). im | (44J (CANADA) Ltd. 


College Point, N.Y. Cornwall, Ontario 


International Sales and Service: AEROMARITIME, INC. 1000 Vermont Ave., Washington, D. C. 








— will proven 


The Allison Prop-Jet Super Convair Conversion is the best 
buy in the jet age—costs much less than comparable new 
aircraft. Yet, it meets any jet-age performance standards 
for short- and medium-range service. 

Its cruise speeds are up to 345 mph or as much as 80 miles 
an hour faster than piston-powered Convairs. Its climb 
rate Irom sea level is tripled—over 2,000 feet per minute. 
It can Operate from 4,000-foot runways with weights up to 
48,000 Ibs. Full pay load range is 675 statute miles—550 
miles greater than piston-powered Convairs. Block speeds 
are increased 25% to 30%. Outperforms all types of 
Convairs available today. 

MORE TIME AND COMFORT FOR EXECUTIVES — In 
corporate service, the Allison Prop-Jet Super Convair can 
be a real boon to business. 

For instance, it can sharply cut executive travel time— 
give key company officers more time for business on 
important trips. 


It can virtually eliminate delays and missed appointments 
— because it has the power and range to fly above most 
foul weather. 


Its noise and vibration levels are far lower than any piston- 
powered plane of comparable size—so executives get to 
their destinations fresher and more alert — are more rested 
when they return home. And pressurized cabins are avail-i 
able in arrangements to suit business needs. 


with the 





PROP-JET 


Allison Unit Exchange Program for engines and propellers 
ends any delays for power plant overhauls. 


MORE INCOME AND PROFIT FOR AIRLINES — Route 
analyses of several domestic airlines show this jet-age ship 
will yield a 19% to 48% return on invested capital. 
That’s based on load factors of 40% to 58% —varies 
depending on interior configurations and whether the 
lines convert Convairs they now own or buy used ones for 
conversion. 

Normal seating capacity ranges up to 58 passengers —can 
be raised to 77 on particularly heavily-traveled short- 
segment routes. 

There’s extra passenger appeal in the high speed and low 
noise and vibration levels. 

There’s a big saving in capital investment over buying new 
aircraft when you get a Super Convair. Fewer Super 
Convairs can cover present routes —or airlines can cover 
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1500 2000 
STAGE LENGTH—MILES 
With 2080 gallon fue! tankage (Standord tonkage 1730 gallons) 





ENGINE FLIGHT TIME & FORECAST 


1956 1957 1958 1959 1960 


Allison Prop-Jet Engines—Military and Commercial 


DIRECT OPERATING COST PER SEAT MILE 
2.5 


longer routes with the same number of planes used now. 


CENTS/SEAT MILE 


And there’s Allison’s Unit Exchange Program for engines 
and propellers to save even more capital. It cuts required 
inventory in spare engines 80%, in line station parts stocks 
90%, and eliminates procurement of overhaul parts stocks 
by the operator. 


FOR ANY AIRCRAFT OPERATOR — The Allison Prop-Jet 
Super Convair is a real buy—and a proven ship. Its engines ——E 
and Aeroproducts turbo-propellers ave logged almost meee seniaienioe Game 
1,500,000 hours of military and commercial flight time— 320 

its airframe has been in airline service for over seven years. y= ox 
a ~ 
220 ow 
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DIRECT OPERATIT 


Based on 56 seats 





MPH 


For full details on this great plane — complete information 
on our Unit Exchange Program — or a free analysis of your 
corporate aircraft or airline operations—write on your 
letterhead to: 
\ Mr. William O. Watson, Manager, Sales & Contracts 
Dept.5 B, Aircraft Engines Operations Allison Division 
General Motors Corporation, Indianapolis 6, Indiana 


AND OFF-TO-ON SPEED 


o WM 0 & 8 100 120 140 160 180 200 
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BLOCK SPEEL 


In-Flight Maneuvering Time: 3 Mins 
Ground Maneuvering Time: 5 Mins 
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PROP-JET POWER 





MISSILE ENGINEERING 


% = 


WORKER RAKES last of live propellant batch from b 





lades of « 100-gal. horizontal mixer into a funnel (left) where propellant is de-aerated as 


it passes through a screen into the casting can below. In loading bay (right), worker attaches a loading bayonette from propellant can to 
bottom-fed casting assembly similar to that of the Apache. Air lines attached to loading van are used to pressurize propellant. 


Thiokol Expands Quality Control System 











LOADED CASTING assemblies are lowered, four at a time, into curing oven along with sinall 
ballistic test motors which are processed along with the full scale unit. 
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By Michael Yaftee 


Elkton, Md.—More than 3,000 solid 
propellant rocket motors, made at the 
Thickol Chemical Corp. plant here 
during the past 12 months, have been 
fired in the field without a failure. 
Reason for this high reliability, Thiokol 
says, is the company’s new quality con- 
trol program. 

Real test of the program’s effective- 
ness is expected to come in approxi- 
mately tw. months when the company 
delivers the first of a number of new 
solid propellant rocket motors now be- 
ing phased into production here. If 
the program is as effective as Thiokol 
believes, these new solid rocket motors 
will be the first to go into production 
with a virtual guarantee of 100% field 
operation reliability. 

(he plant here is Thiokol’s own. 
Present production programs include 
the Cajun, Tart—a small countermeas- 
ures rocket (AW Aug. 24, p. 23); Fal- 
con and Recruit solid propellant rocket 
engines. Among the new solid propel- 
lant programs now being phased into 
production at the Elkton plant are 
Apache, an improved Cajun; setro- 
rockets, spherical rockets, Subro¢ and 
Yardbird (an improved Recruit). 

Basically a Cajun with a higher energy 
solid propellant, the Apache is 108 in. 
long andjhas a 6.75 in. diameter. The 
first units, scheduled for delivery in 
about a month, will be, used to power 
an advanced version, of the Pogo-Hi 
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AFTER CURING Apache casting assemblies go into the finishing area. Here, again four at a time (left), they are held in a sunken thrust 
stand vise and the core fixtures are removed by remote control. On the wrenching machine (center), casting sleeves are removed; a blade 
is put on the machine and the excess propellant is trimmed off the ends of the motor casing. All operations at the Elkton plant involv- 
ing live propellant ingredients are run remotely from behind barricades (right). 


missile target developed by the New 
Mexico College of Agriculture and Me- 
chanic Arts and called the Hi Ball. A 
look at the embryo Apache program 
shows the extent of the improved qual- 
ity control procedures now in operation 
here, 


First Step 


At Elkton, production and quality 
control start with receipt of raw mate- 
rials. In the production of solid propel- 
lant rocket engines, quality has to be 
built in from the start, explains Project 
Engineer Orville Reed; there’s nothing 
that can be done after the parts or pro- 
pellant are put into the engine. 

All the raw materials purchased by 
Thiokol at Elkton are normally checked 
and certified to meet Thiokol specifica- 
tions by the vendors before being sent 
to Elkton. Thiokol inspectors often go 
to vendors’ plants to make sure that 
the vendors are using acceptable stand 


AS A CHECK on motor quality, Thiokol will fire 3-5% 
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ards before they will certify 
supply sources. Sometimes 
actually sets up a quality cont 
gram at the vendor plant. 

All raw materials arriving 
are checked in through the 
building. Here, the supply line 
propellant materials going on 
hardware another. Thiokol 
check dimensions of metal p 
components and then send th« 
bonded stores until needed. N: 
allowed to enter the storage 
out proper authorization. 

Propellant raw materials 
are checked in through the 
building, go directly to a 
where they are sampled and 
Flammable materials, princi 
oxidizers, are then stored in « 
type magazines and the fu 
and curing agents go int 
bonded stores 

When needed, the rocket 


is removed from stores and thoroughly 
cleaned. Technicians visually check 
case surfaces for the presence of foreign 
particles and then cay or tape them to 
prevent contamination. in the case of 
Apache, the next step is preparation 
and application of the liner, which 
binds the propellant grain to the metal 
case. (In other solid propellant engines, 
liner and insulation are used between 
grain and case.) 


Liner Process 


To prepare the liner, production per- 
sonnel obtain the liquid rubber polymer 
(which is basically the same material 
as the fuel binder itself), filler material 
and curing agent from inert storage, 
mix and pour them into the rocket 
casing. Inspectors carefully check thc 
weights of the liner ingredients, the 
ingredients themselves, and the process 
ing. The Apache casing is then rotated 
to distribute the liquid liner over the 


of its full scale motors to verify qualify control effectiveness. 





High pressure—high capacity liquefied gas 
pump. Up to 90,000 scth of liquid oxygen, nitro- 
gen and other gases can be pumped to 15,000 
psig, with no contamination. Built-in vaporizing 
equipment enables delivery of high pressure gas. 
Efficient and reliable, these units have gained 
wide acceptance by defense agencies and industry. 


When you seek a proven solution to an unusual gas 
separation problem . . . when an entirely new low 
temperature process needs to be developed and made 
practical . . . when compactness and transportability 
demands are unusual . . . whatever your need for special 
cryogenic equipment, call on Air Products. 


Air Products puts exceptional experience and skill at your 
command .. . a background of achievement that includes 
supplying a major portion of the cryogenic equipment 

for the defense program and, most recently, the first 
tonnage liquid hydrogen facility, engineered, installed and 
operated by Air Products for the U.S. Air Force. 


Air Products offers an unequalled range of services ... 
including research, engineering, manufacturing and 
operation .. . and has the organization to service all 
equipment. 

We will be glad to give you details on what we have done, 
and what we can do. Consult us about your cryogenic 
requirements, problems and ideas. Air Products, Inc., 
Allentown, Pa. Phone EXpress 5-3511. 


Some special equipment under construction at Air Products 


High-capacity helium liquefier. This compact, semi-trailer mounted 
unit is also capable of liquefying hydrogen. Design of the process ... 
requiring the extremely low temperature of minus 452°F . . . and con- 
struction of the heat exchangers, expansion engine, transfer lines and 
specially insulated compartments exemplify Air Products specialized 
cryogenic skills. 


Shipboard liquid exygen—licuid nitregen generator. Air Products successful 
development of units like this was a major technological breakthrough in cryogenic 
equipment design. More than 40 are now aboard U.S. Navy vessels. This one... 
rated at 1.3 tons per day of high purity oxygen... is being tested on a special rig 
that duplicates the rolling and pitching motion of a ship. 


Liquid oxygen—liquid nitrogen storage unit. Two separate 
tanks within a common outer shell can hold 750 gallons of LOX 
and 250 gallons of liquid nitrogen, with integral vaporizing 
equipment. This specially designed and constructed unit can 
withstand forces of up to 20 g's. 


oti Produele- 


...- INCORPORATED 





inside surface and then upended to in- 
crease the thickness of the coating at 
the hotter nozzle end. The lined cases 
are placed in a large oven where the 
curing agent, activated by the heat, 
links the short, liquid polymer mole- 
cules into long, solid polymer chains. 
Several small test motors which will be 
used to check the ballistic properties of 
the propellant are prepared in the same 
way and processed right along with the 
full scale engines. 

After the casings are removed from 
the curing oven, casting sleeves are at- 
tached to the ends of the casings. These 
are short collars which permit an excess 
of propellant to be loaded into the 
casing and are used to bypass the dif- 
ficult task of trying to load propellant 
to the exact point at which the case 
ends. The core fixture, which deter- 
mines grain burning configuration, is 
inserted and fixed in place with two 
spiders (centering devices), one at the 
top and the other at the bottom of the 
case. 

While this is going on, the propel- 
lant itself is being processed in another 
Under the close watch of inspec- 
tors, workers get the fuel binder 
polymer, curing agent and additives 
from storage, weigh and combine them 
to form the fuel premix. Principal ad- 
ditives are of two kinds: an energy 
additive, probably aluminum powder, 
used to raise the combustion tempera- 
ture and specific impulse of the pro- 
pellant; the other, a strengthening ma- 
terial used to improve the mechanical 
properties of the propellant grain. 


area. 


Oxidizer Ground 


Next, the solid oxidizer is taken from 
the storage magazine and placed in 
grinding machines. By remote control, 
workers grind the oxidizer into two 
particle sizes. The two sizes permit 
more oxidizer to be packed into a given 
volume, with the smaller particles fit- 
ting into the space formed by adjoining 
large particles. It is as if marbles were 
inserted in the little gaps left in a tube 
filled with baseballs. Samples of the 
ground oxidizer are sent to the control 
laboratory where technicians, using a 
Micromerograph and sieves, check par- 
ticle size and distribution before releas- 
ing the oxidizer batch for use. 

Fuel premix and oxidizer come to- 
gether in a 100-gal. horizontal mixer 
and the propellant now becomes live. 
All mixing bays are located in an iso- 
lated area of the Elkton plant and are 
operated remotely from one master con- 
trol room in the area. Each bay is 
separated from the next and from the 
control room by mounds of earth and a 
few hundred feet. 

During the mixing, laboratory tech- 
nicians run viscosity and density tests 
on the propellant and continually meas- 
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Gas Turbine engine 
hydraulic, pneumatic 
and fuel components 


TOUGH ALLOY 
SPECIALISTS 


for extreme temperatures 
and high pressures 


Extreme stresses and high temperatures 
in jet, missile and rocket engines require 
components and assemblies manufactured 
from superior metals that are difficult to 
machine and form. Specialized techniques 
for manufacturing with tough al! 
metals are exclusive processes « 
Products. Turbo is one of America’ 
sources for high alloy gas turbine and 
missile and rocket power plant compo- 
nents —from experimental] to production. 
On a typical contract, 28,000 turbo jet 
components were produced per month 
from N-155, each unit requiring 83 sepa- 
rate manufacturing operations. We invite 
your inquiry. 


19 <> 1.Y 


IN DOUS TRIE 


y exotic 
f Turbo 
s major 








formerly Turbo Products 


Missile and Rocket 
Engine components, 
turbine blades, noz- 
zle & stator vanes. 


Turbines, blowers 
power components 
& valves 


Write for new 
Turbo facilities 
brochure. 


TURBO PRODUCTS DIVISION 


177 Montague Street 





And here’s how you 
can release the brakes 
on your career. 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 
Control System Analysis & 
Antenna & Radome Desig 
Radar System Analysis and 
Instrumentatior 
Equipment Insta 
Test Procedures 
Logic Design 
Power System D 


Mechanical Engineering — 


Analysis and Design of the following: 


Servo Unit 


Hy Irauli 

Air Conditior 

Missile Laur 

Propulsion Units and 
of r 

Auxiliary Power Su 


Aeronautical Engineering: 
Aerodynamic Design 
Advanced Aerodynamic Study 
Aerodynamic Heating 
Structural Analysis 

trength Testing 
Dynamic Analysis of Flutter 
and Vibration 
Aeroelasticity 
Design of Complex Structure 
Trajectory Analysis 
Space Mechanics 
Welding 
Metallurgy 


Physics and Mathematics: 
Experimental Thermodynan 
General Advanced Analysis 

all fields 
Computer Application Ar 
Computer Programming 
Analysis 
Mathematical Ana 


For full information 

write to: 

Mr. C. €. LaVene 

Box 620-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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IN X-RAY LABORATORY, another technician matches films against standard films taken 
previously to determine seriousness of density variations in propellant grains. 


ure mix temperature, time and rate and 
over-all mix effectiveness. After the pro 
pellant batch is mixed, technicians take 
a sample of the uncured propellant to 
the control laboratory for immediate 
analysis. Although the curing agent is 
already in the fuel premix, it is not acti 
vated until the propellant is heated 
later in a curing oven. If final density 
and viscosity do not fall within specified 
limits, the batch is rejected. 

If the propellant batch is approved 
by the control laboratory, it is trucked 
in casting cans to the loading area. 
Here, the casting can is pressurized with 
air and the propellant is fed through a 
bayonet loader, attached to the bottom 
of the casting can, into the bottom of 
the Apache casting assembly. Bottom 
loading is used in thin motors like the 
Apache to prevent air entrapment 
which would occur if the propellant 
were fed through the top into the very 
restricted flow area between the core 
fixture and casing. Several small scale 
test motors are also cast at this time 


Curing Phase 


Apache casting assemblies are then 
transferred to a curing oven where, four 
it a time, thev are subjected to a con 
trolled temperature-time cycle curing 
‘long with the small ballistic test mo 
tors and sample of unencased propel 
lant. 

Activated by the heat, the curing 
agent, in effect, turns the liquid fuel 


polymer into the plastic fuel binde1 
which holds all the solid propellent in 
gredients together in a fairly rigid grain 
l'rom time to time during the curing 
cycle, a sample of unencased propellant 
is removed from the oven and _ tested 
to determine the extent of cure. After- 
wards, in the control laboratory, tech- 
nicians cut up these little blocks of un- 
encased propellant and run tests on the 
propellant’s density, tensile strength 
and percentage of oxidizer. Acceptance 
of the propellant again turns on the re- 
sults of these tests. 


Spider Removal 


When curing is complete, workers 
transfer the Apache casting assemblies 
from the oven by overhead monorail to 
the finishing area. Here they are placed 

again four at a time—in a static thrust 
stand vise in a pit and production per- 
sonnel, working remotely operated 
equipment from a barricaded control 
room, remove the core fixture and 
spiders. 

Whenever metal rubs against live 
propellant, Reed said, the assump- 
tion is that the rocket is going to fire 
and it is treated accordingly. 

The coreless casing then goes by 
monorail to a wrenching machine in 
another part of the finishing area. The 
machine, again under remote control, 
removes the casting sleeves and, after 
workers attach a blade to the wrench 
ing unit, trims the excess propellant off 
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Air brake for a spaceliner 


The earth’s atmosphere, one of tI gest obstacles to getting into outer 
space, can be one of our biggest ets coming back. At Douglas we are 
investigating how we can use it king effects on rockets returning from 
deep space trips at far faster t! 3M speeds. Success will allow us to 
increase payloads by reducing 1 veight of soft landing systems. This 
technique also will aid us in ping } landing areas. Current reports show 
real progress. Douglas is engagé tensive research on every aspect of 
space planning, from environme nditions on other planets to the 
destroyer-sized space Ips to get there. We invite qualified 
engineers and entists 1 ne of our immediate needs are 


listed in the imn on the e. Please read it 


Arthur Shef, Chief, Advanced Design Section, Missiles and Space Sys- 
tems, irons out a problem with Arthur E. Raymond, DO UG LAS 
Senior Engineering Vice President of 


MISSILE SYSTEMS MJ SPACE SYSTEMS @@ MILITARY AIRCRAFT & JETLINERS I CARGO TRAN @ AIRCOMB &@ GROUND-HANDLING EQUIPMENT 











_ ELECTRONIC DETECTION . 
tremendous challenge tc 
» creative engineers in a 
| field whose growth mu | 
parallel the space age | 





on 





. At General Electric, detection system engi- 
neering has become oa profession in itself— 
offering eiectronic engineers financial and 
career opportunities not found in many other 
‘ electronics fields. 


o 
my 


? Advanced radar detection systems offer probably 
the most effective method of determining location, 
direction, and speed of in-flight missiles or aircraft. 
And the General Electric Company has played— 
and continues to play—a leadership role in the con- 
ception, design, and development of advanced radar 
detection systems for science and National Defense. 


“ : In line with this role General Electric needs more 
qualified personnel. Right now General Electric 
needs electronics engineers, mathematicians, data 
processing specialists with the capabilities to make 
positive contributions toward the solution of urgent 
defense problems. 

But unlike many companies, General Electric of- 
fers qualified personnel—with a minimum of three 
years in radar design and development or related 
phases—career opportunities with the growth poten- 
tial for which they have been looking. 


If this challenge interests you compare General 
Electric’s self-development opportunities in the 


privacy of your own home. Write for this brochure 





Compare self-development opportunities at 
General Electric 
0 Please send me your brochure describing 
oy s| your self-development program. 
O 1 am enclosing my resume for your con- 
sideration. 


LF 


——_ 
T. M. George, Supervisor 


, \ tal Personnel Administration 
Section B228-5 
Missile Detection Systems Section 
General Electric Company 
Syracuse, New York 


NAME 
DEGREE 
ADDRESS 


CIty 





MISSILE’ DETECTION SYSTEMS sSECTION 
HEAVY MILITARY ELECTRONICS DEPARTMENT 
— on : 








both ends of the Apache casing which 
is simply rotated 180 deg. for the pur- 
pose. 

Cores, centering spiders and cast- 
ing sleeves are cleaned, inspected and 
returned to storage for later use. 

\fter finishing, the Apache motors 
ire wrapped in sheets of film and 
X-raved as part of a complete radio- 
graphic inspection. In the X-ray labo- 
ratory, a highly trained technician care- 
fully checks the films for light variations 
which would indicate variations in the 
density of the propellant grain. Most 
often, density variations are caused by 
the presence of entrapped air bubbles 
less dense than the surrounding pro- 
pellant, these show up as dark spots on 
the film) or foreign objects (generally 
more dense than the propellant, these 
ippear as light spots on the film). 


Locating Variation 

When a density variation does show 
up, the area in question is radiographed 
from different angles in order to pin- 
point the true size and location of the 
variation. The technician then com- 
pares these films with standards (films 
of propellant grains with known defects 
which have alreadv been fired and the 
results recorded) to determine whether 
the current grain defect will affect per- 
formance. If the indications are that 
it will, the motor is rejected. 

At this point, the small ballistic test 
motors, which were separated from the 
full scale Apache units at the finishing 
area, will have ‘been fired in the small 
static test cells at Elkton. Adjoining 
these small test stands are large test 
stands in which Thiokol will fire 3-5% 
of the full scale motors it produces. 
Che full scale rocket firings will be used 
is a control on the quality control; that 
is, to make sure that there have been no 
slip-ups in any of the tests, that no 
errors have crept into the analyses and 
to ensure that the over-all quality con- 
trol program is as effective as it was 
originally planned to be. 


Results Checked 


The results of these firings along with 
all in-process inspection reports, radio- 
graphic inspection reports and the labo- 
ratory analyses of the propellant’s chem 
ical and physical properties will now be 
carefully matched against specifications. 
[f the results conform to specifications, 
the Apache engines will be placed in 
finished stores. 

From finished stores, the engines go 
to final assembly. Here, Thiokol adds 
the components and subassemblies— 
namely, head cap, igniter and nozzle— 
required to complete the rocket motor. 
The finished Apache will then be given 
1 final inspection, cleaned, painted and 
boxed. Instructions for field use are 
attached and the qualified rocket mo- 
tors are shipped out. 
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~ before KIWI becomes a rover 


Project Rover is aimed at developing a nuclear-powered rocket engine that 
will result in man’s conquest of intergalactic space. Kiwi-A is its first land- 
based test reactor, named for the flightless New Zealand bird. 

Before Kiwi becomes a space rover, an immense amount of test infor- 
mation will be needed. Edgerton, Germeshausen & Grier, Inc., is cooperating 
with the AEC, NASA and Los Alamos Scientific Laboratory in collection 
of this vital data. 

For Project Rover, EG&G has designed, built and is now operating 
an 800-channel control and instrumentation system yielding diagnostic 
information for designers of tomorrow’s spacecraft. 

Thus, Edgerton, Germeshausen & Grier, Inc. again is applying its 
unique operating, design and manufacturing experience to help advance 
the nation’s nuclear weapon, missile and space programs. 


Scientific and engineering positions, in physics and electronics are available. Additional information will be furnished upon request. 


EDGERTON, GERMESHAUSEN & GRIER, INC.@[[D 


160 BROOKLINE AVENUE, BOSTON 15, MASS. « 1622 SOUTH “A” STREET, LAS VEGAS, NEV. 
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PROVIDES 


DEFENCE 


Surface-to-air guided missiles represent the most important 
advance in defence against air attack since aerial aggression 
began. These unmanned interceptors are not committed 
to a predetermined course, but, even after launching, take 
corrective action against target aircraft evasion. 


READY NOW 

The World’s most effective surface-to-air guided missile 
system is Bloodhound. Already in operational service with 
the RAF and adopted by non-NATO Sweden. Bloodhound 
is now to be further developed for the RAF. Bloodhound 
has been proved in many hundreds of test firings. [t exists 
for defence—now. 
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WHAT BLOODHOUND PROVIDES Now—and for many years to come— 
Bloodhound provides the world with its most 


+ 


By using radar inteliigence, enemy aircraft may be allocated 


. A ‘ — impregnable det sy 
for interception either to Bloodhound missiles or to manned 





fighters. 


BRISTOL/FERRANTI 


Essentially a deterrent designed to frustrate not to 
initiate aggression, Bloodhound contributes to air defence ay | 4 
the advantages of very effective high fire power which is ‘=Tfefelela O U fale! 
always available for action at a moment’s notice. And the GUIDED WEAPON SYSTEM 
development of Bloodhound is still in its infancy. ; 


TARGET ILLUMINATING RADAR BY BTH - SYSTEM SALES ORGANISATION BY BRISTOL AIRCRAFT LIMITED 








Scout space research vehicle is tilted 20 deg. from vertical at Chance 
Vought-built launch tower. Note work platforms swung out to pro- 


vide firing clearance. 


64 


TECHNOLOGY 


’ a 
~~~ 


cn Oe ih 
\ oe 


Scout first and second stages are connected to launcher beam. 
First firing will be this year. 


Chance Vou 


A——__ 


V-arm connection to top of second stage springs apart to 
permit Scout tail fins to clear launcher. Connection is pin 
and socket. 
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7 Sa ates: + 
Stages are raised to tower in dry run (left). At right, third stage is raised for mating. Vehicle is built by Chance Vought for 


National Aeronautics and Space Administration and will be shipped to Wallops Island, Va. (AW Aug. 31, p. 31). 


Scout Space Research Vehicle for NASA Firing 


Aerojet-General Senior first stage (left) is assembled to the Thiokol second stage, an improved Sergeant. Fourth stage (right) con- 
tains payload; note balsa fins taped to steel heat shields to provide stabilization from wind blast while vehicle is in the launch tower. 
Heat shields are blown off by ballistic actuators after vehicle passes through atmosphere. Nose cone is nickel alloy. 
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1 NASA flight plans call for ICBM- 
* ltaunching. The manned Mercury 
capsule will reach orbital velocity at 
about 120 miles, separate from the 
missile and ride horizontally in orbit. 








2 Hurtling at 18,000 mph, the capsule 
« will circle the earth in 90 minutes. 
Going into its re-entry phase, the 
capsule will be rotated by attitude 
controls to come “‘home” pottom down. 










3 A drogue parachute will be deployed 
« at 70,000 feet, decelerate the capsule 
and stabilize it. The final descent chute 
will be deployed at 10,000 feet prepar- 
atory for surface landing. Just prior 
to landing, pneumatic bags stored in 
the rim of the capsule will inflate to 
assure stability if landing is in water. 






















































APP Al NORTHROP NEW TYPE OF RADIOPLANE 
PARACHUTE AN INTEGRAL 
PART OF NASA’S PLAN FOR 
RECOVERING FIRST MAN IN 
SPACE 


The leader in the development, testing 
and manufacture of recovery systems — 
Radioplane—was selected by McDonnell 
tn ’ Aircraft Corp. to join the National 
we yt ; Aeronautics and Space Administration’s 
i Project Mercury. 
Today Radioplane is readying the cap- 
sule landing system. For the project, 
[> , Radioplane will use the new Ringsail 
“ : . 7 parachute—a parachute with two radical 
4 _ = 2 departures from conventional Ringslot 
\ rs ; Ps x style. For a new kind of performance, 
P F Radioplane designed the new crescent- 
4 fs shape-slot parachute. The Ringsail with- 
Me ee sf 2 stands and reduces by as much as 35%, 
Mm, ; vatiad et parachute opening shock at high-speed 
mg il esti deployment. Drag coefficient and inher- 
ent stability are increased. 
To solve the problem of aerodynamic 
heat without loss of strength, Radioplane 
Te is presently developing a high-tempera- 
2s ture-tolerant fabric for drag devices. 
This landing system for Project Mercury 
4 : exemplifies Radioplane’s unique capabil- 
ities. Scientists and engineers in Radio- 
plane’s Paradynamics Group combine 
aoa their experience in the recovery field 
Ee with the newest in equipment to develop 
3 ce. systems with the highest degree of reli- 
: ' 4 4 ability. They are continually solving the 
¥ ) e. increasingly complex recovery problems 
"en : as ht of the space age — producing the most 
: : ee efficient answers—at minimum cost. 
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RADIOPLANE 


Von Nuys, California, and El Paso, Texas 
A Division of NORTHROP CORPORATION 






Aerojet-General Senior first stage is on dolly awaiting installation of tail fias 
provide initial stability after firing. Fins have movable tips which stabilize Scot 
burnout of jet vanes. After fourth stage (Bureau of Ordnance-Allegany Ballistic 
X-248, at right) separates, second and third stage stabilization is provided by reactiv 


Mockup of Scout fourth stage is used to 
check out ejection features of the fairing. 


Closeup of nozzle on Thiokol secoad stage, an improved Sergeant 
to first stage while both are horizontal; combination then is winched to vertical 
and successive stages are lifted to tower by a hoist and then attached. 


This stage is bolted 


position 


err 


Chance Vought Scout third stage, a BuOrd-Allegany X-254; light portion at left is Fib At proper altitude, fairing is blown away by 
glas and dark portion at right is magnesium construction. Scout was built in four 1 h small explosive charges, revealing payload. 
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AIR FORCE—General Electric Mark II oper- 
ational heat sink nose cone for ICBM and 
IRBM weapons is shown during Convair 
Atlas firing from Cape Canaveral, Fla. 
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Growth Potential Defined for 


By j. S. Butz, Jr. 


Washington—Emphasis in design of 
ie-entry vehicles is now centered around 
the dissimilar problems of improving 
the accuracy of nose cones for ballistic 
weapons plus the development of high 
efficiency heat shields fox satellite re- 
entry capsules. 

Flight tests in recent months have 
not only demonstrated that both heat 
sink and ablation nose cones will work 
for both types of vehicles but that pres- 
ent models have a substantial margin of 
safety that can be used to increase their 
performance. 

In general, ablation heat shields have 
proven superior to the heat sink type. 
They have shown weight advantages 
of more than 40 to one in some cases 
over the heat-absorbing, non-melting 
sink design. Ablating type coverings 
will be used for the slim, densely-loaded 
second generation nose cones now being 
developed for Air Force ICBM and 
IRBM weapons by the General Elec- 
tric Co.’s Missile and Space Vehicle 
Department and by the Avco Manu- 
facturing Corp. 

These second generation nose cones 
will be capable of re-entering the at- 
mosphere much faster than the cur- 
rent blunt heat sink cones and probably 
will cut in half the time available for 
interception by an anti-missile missile. 
The more rapid re-entry also will greatly 
increase the accuracy of long-range bal- 
listic rockets. The main design ob- 
jective here is to reduce the error due 
to dispersion of the warhead atmos- 
pheric and aerodynamic forces to a 
point below the error of the guidance 
system. It is believed that currently 
known ablation materials will enable 
slender warheads to enter the atmos- 
phere so rapidly that it will be 10 years 
before guidance systems can match their 
accuracy. 


Ablation Shields 


At present, there is one major ques- 
tion regarding ablation shields that may 
affect their use on some satellite re- 
entry vehicles. This is their ability to 
maintain their original shape and aero- 
dynamic qualities as their surface is 
ablated away or, if this is impossible, 
to alter shape in a predictable manner. 

The problem is of special interest 
for manned satellite vehicles which 
must re-enter the atmosphere at very 
small angles to keep deceleration within 
human tolerances. This requirement, 
in -turn, determines that the vehicle 
will be subjected to much lower heating 
rates than the re-entering warhead, but 
the heating will continue for a longer 
period of time. 

It has not yet been firmly established 


whether ablation shields will change 
shape during such a re-entry to a point 
where the drag of the vehicle, its land- 
ing accuracy and aerodynamic stability 
would be adversely affected. 

Current research and development 
work on ablation nose cones is concen- 
trated on providing materials that will 
hold their outer contour while provid- 
ing maximum heat protection with 
minimum weight for a variety of tac- 
tical missions for both warheads and 
satellite re-entry vehicles. 


Variable Drag Warheads 
Tactical ideas for IRBM and ICBM 


weapon systems that have been dis- 
cussed include the use of long narrow 
warheads with extendable skirts on their 
aft end so that they have a variable 
drag and are controllable to a limited 
degree. More sophisticated ideas in- 
volve warheads that pull out of their 
ballistic trajectory after they enter the 
atmosphere and glide into their target 
from a low altitude. 

The general configuration of the 
second generation nose cones is ideal 
for this type of low altitude glide at- 
tack because it is one of the most 
cfhcient lifting shapes above Mach 4 
or 5. Such a slender wingless nose cone 
is as good a high-speed flying machine 
as a winged aircraft. 

If ablation shields can be developed 
that will hold their outer shape sufh- 
ciently for such glide vehicles to be 
controllable and accurate, then ablation- 
type heat protection also inight be 
adapted to hypersonic orbital aircraft. 
This is the hope of many engineers 
today because of the light weight and 
gage of ablating material required to 
block very large total heat loads at high 
heating rates. Such design also would 
eliminate any weight or reliability prob- 
lems with pumps, pipes and other com- 
ponents of cooling systems. 

The uncertainty of the ablating pat- 
tern and the possibility of shape changes 
was one of the primary reasons the Air 
Force chose to pursue the heat sink 
rather than the ablation design for its 
first generation ballistic missile nose 
cones. It was decided in 1955 when 
the Atlas and Thor nose cones were 
contracted to General Electric’s Missile 
and Space Vehicle Department to de- 
velop a blunt shaped copper heat-sink- 
tvpe nose cone. 

During this initial planning period it 
was felt that this vehicle would hold its 
shape exactly. The prediction was borne 
out in recent flight tests which showed 
that there was no melting or warping 
of the surface. In 1955, much more 
theoretical and experimental informa- 
tion was available concerning copper 
and the blunt design than that known 

\ 
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Heat Sink, Ablation Shields 


DEPTH of char layer on aft section of ablation nose cone is measured by General Electr 
technician after 6,300-mi. flight down the Atlantic Missile Test Range (AW Aug. 24, 
p- 121). Several composite materials which burn and char were tested on the rear secti¢ 
of the nose cone during this flight. These included various phenolic resin compositi 
The white section on the nose is a silicon substance which flows during re-entry 


THOR THOR THORMK-2: ATLAS MK2 THOR-ABLE ATLAS THOR-|I7 
MK-| MK-2 SPACE LAB SPACELAS ABLE PH-| RVX-i RVX-2 SARV MK 


ATLAS TITAN THOR-I7L THOR-IU7L 
MK-3 MK-3 SARVMK-2 SARV MK-3 


RE-ENTRY VEHICLES designed by the General Electric Missile and Space Vehicle D« TEST VEHICLE leading to operational 


ment began with the Mark I and II heat sinks. Ablation testing has been done with iblation type nose cones, the General Elec- 


Able Phase I and RVX vehicles, leading to the Mark III operational cones now in d tric RVX-2, is launched by Atlas missile 
SARV (Satellite Aeromedical Recovery Vehicles) are for Advanced Research Projects Ag over intercontinental ranges. 


AVIATION WEEK, September 7, 1959 








a ad 
eeeee ee | 


SSS SSS 


> 





CECO nas run HOT GAS SERVO CONTROL SYSTEMS 


or 


CHANDLER EVANS CORPORATION 


on both solid and liquid propellants 


Aided substantially by design and precision manufacturing experience in 
the field of highly sophisticated gas turbine control systems, Chandler 
Evans has been furthering the development of high-pressure pneumatic 
systems for missiles and satellites. Backed by highest technical and ana- 
lytical skills, work on each new system includes thorough investigation 
in CECO’s well-equipped Computer Laboratory. 

Typical of progress made during the past several years is the new guid- 
ance control unit shown above in a test rig. A hot gas servo control 
system fueled by solid charge, it operates with gas inlet temperature in 
the 1800°F. range. Charge, control hardware and missile section—the 
entire system weighs only 6.9 lbs. 

Reliability, simplicity and readiness capability suit systems like this to 
a wide range of missile applications. 

Contact your nearest CECO Field Engineering Office for cooperation 
in solving your control system problems. 


For a new folder on CECO hol gas servo control systems, address your request 


to Department 59. 





WEST HARTFORD 1, CONNECTICUT 


WEST COAST 


William B. Gurney 
7046 Hollywood Boulevard 
Hollywood 28, California 


MID-WEST 


Kenneth L. Moan 
Room 305 
Spitzer Building 
Toledo 4, Ohio 


EAST COAST 


Robert M. Campbell 
Chandler Evans Corporation 
Charter Oak Boulevard 

West Hartford 1, Connecticut 
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CURVES above show general nature of de- 
sign problems for second generation war- 
heads. Going to high values of W/C,A 
can cut warhead descent time and error. % When electronic cenit 
: on the Pacific Missile Katies 
about other shapes and materials. This | kK was asked to deliver 
lack of detailed information was espe- EECo delivered three wept! < 
cially true of ablating materials. fiers to Vandenberg *'" © ve -rash schedule because of the know : 
Another factor in the selection of i EECo was able | ai mentation equipmen 
the heat sink design was the fact that) ed States. This expe 
the Air Force wanted the same nose | ers to employ R&D 
cone used for both the IRBM and the < fet gn a é 
ICBM. Heating rates are much higher sons ais with maximum pnp rdware sold by EECO 
for the longer range mission, and the production ¢ the instrumentation timing signa! "2 lifiers and time 
possibility of an ablation cone changing i Types © , ne code generators, distribution amp nits, request 
shape and losing a great deal of its ac- are the airborne ° ad below. For full data on weer 
curacy was a major consideration in code generators 
1955. Data File 101. 


Ablation Flight Tests 


Flight tests have since shown that | we CODE GENERATON 
ablation cones can enter rapidly at very j ne nays code recycling ev 
high ballistic parameters. This param- | ja Output is pulse-width ¢ 
eter W/C,A—where W is the total | j —girect recording on oscillograp! 
weight of the nose cone, Cy its drag AM, carrier TT csanaih tr 
coefficient and A the representative area pegs dag a 
used in the calculation of the drag co- f2 ore of one part in 10° pe 
efficient—has a major affect on warhead elements are semi-conductor 
accuracv. The higher the ballistic pa-| cores. aad 
rameter, the faster the warhead will pass = DISTRIBUTION AMPLIFIER (with neon driver 
through the atmosphere and the more in photo). Transistorized time code amplifier 
accurate it will be. The magnitude of | ; i. : for handling up to 12 driver amplifiers for 
operational ballistic parameters thought | — oe * energizing ean ea amy 
possible for ablating cones was much oa prong sai ean ten queen ane 
lower in 1955 than those proven pos- | of 12 output circuits each capable of produc: 
sible bv test today. “4 ee ing input for driver. Driver connects directly 

It has been planned almost from es into timing signal cable near camera, 
the beginning of the Air Force re-entry 
vehicle development program to use| 
ablation materials in the second genera- 
tion of nose cones because they offer the TIME CODE GENERATOR. Stable 
possibility. of a tremendous reduction trolled unit emp nigltort 
in the heat shield weight. << = aaned wil 

To obtain the detailed design data ar ccastieueaute displayed 
necessary to implement this plan, con- utes, seconds and may be prt 
siderable. effort has been devoted to the time. Code automatically 6<¥ 
experimental and theoretical study of a 24 seer lateral Drift i 
wide variety of ablation materials and tte 
their behavior under every type of re- 
entry trajectory and condition. 

Four general classes of materials : 
have been of interest in this study: Electronic Engineering Company of California 
ime hig Sag Bg y= 7 ht Set A Car 
change composition they also sublime " spat ina) eniiar gicaw soca 
and pass directly from the solid to the EECo’ Jepartment. For further informat 
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NEW TITANIUM ALLOYS, 


IMPROVED PROPERTIES FOR 


Several new titanium alloys may prove 
to be the answer to designers’ needs for 
improved tensile and fatigue strength, 
ductility and corrosion resistance in air- 
craft and spacecraft materials. 

One of the alloys is Crucible B-120VCA. 
This new, weldable alloy has the highest 
strength/weight values of any structural 
material available. At 220,000 psi, its 
strength/weight ratio is equivalent to that 
of steel at 360,000 psi. And it maintains 
its strength/weight advantage for short 


times at temperatures up to 1400° F. 
Furthermore, B-120VCA is “Formage- 
able”® (readily formed in the “soft” 
solution annealed condition and then 
strengthened by age-hardening). 

As this is written, about 50 aircraft 
and missile manufacturers are testing 
Crucible B-120VCA samples. They’re 
reporting: (1) it’s easier to fabricate than 
any other titanium alloy; (2) it seems 
ideal for rocket motor cases, structural 
members, rivets and other components. 


Several other critical design problems 
are being solved by Crucible vacuum- 
melted steels and superalloys. Some Cru- 
cible alloy and tool steels, for example, 
possess tensile strengths in the 280,000/ 
300,000 psi range and even higher. Up 
to now, getting uniform transverse duc- 
tility at this strength level has been a 
problem. Crucible solved it through vac- 
uum melting. 

These developments are typical of 
Crucible advances in specialty steelmak- 























a. Lowering a consumable elec- 
trode into a vacuum arc furnace. 
Metals produced by vacuum 
melting are “cleaner” and there- 
fore offer improved strength, duc- 
tility and longer fatigue life. 


6. Titanium, more than 1000 lbs. 
of it, saves 800 lbs. in Convair 
‘880 because of metal’s high 
strength/weight ratio. Principal 
use is in jet engine pods, ailer- 
on, stabilizer, and tail assembly. 


e. Crucible Vacuum-Meited 
Bearing Steel makes stronger, 
longer-lasting bearings. Rejects 
during manufacture and early 
failures are virtually eliminated. 


d. Vacuum-Melted 4340 was spe- 
cified for hook pivot pin of bomb 
rack and rocket launcher when 
air melted steels failed ta with- 
stand 4% hour destructive vibra- 
tion tests, 


HIGH PURITY METALS PROVIDE 
MISSILE DESIGNERS | 


ing. They’re possible because Crucible is _ newly-increased capacity for vacuum arc Spacecraft” and “Quality Aspects and 
remelting of its own special air melted Engineering Properties of Vacuum Melted 


completely integrated—and because 
Super Alloys and Steels”. Write: Crucible 


Crucible pioneered in the development and vacuum induction melted electrodes 
of titanium, the high temperature alloys, —provides industry with a complete range Steel Company of America, Dept. AG-17, 
and in vacuum induction melting and of High Purity Metals at lowest cost. The Oliver Bldg., Mellon Square, Pitts- 
vacuum arc remelting techniques. If you’d like to know more about this burgh 22, Pa. 

Today, Crucible’s experience—and _—_ work, read: “Titanium for Aircraft and 


CRUCIBLE | STEEL COMPANY OF AMERICA 








NEW KLIXON 
Three-Phase 


CIRCUIT BREAKERS 


Ground Support 
Equipment 


D6760 SERIES 








MW/IW(JJI/WI*- 
Advantages: 


@ Simultaneous tripping of all three phases with overload in one or more 
circuits . . . assures positive circuit protection. 
Single button opens or recloses all three phases. 
Quick trip . . . 2 to 6 milliseconds on short circuit interruption. 
Shock resistance °5G’s. 
Thermal type . . . weight approximately 8 oz. 

The KLIXON D6760 series three-phase circuit breakers are 
especially designed to handle extremely high AC short circuits. 
Variations of the D6760 are available providing —larger reset 
button to facilitate manual operation (-1 model)... greater 
electrical clearances between phases for short circuit interruption of 
800 to 1000 amperes at 440 volts (-5 model) . . . with a two-pole 
construction for aircraft AC electrical systems (-6 model)... different 
ampere ratings in each phase to break three loads of different current 
values simultaneously (-7 model). They are available in ratings 
from 5 to 60 amperes. Minimum AC rupture capacity 2500 amps, 

> 1 ¢, 120 VAC, 400 eps. 
Write for specification data which gives complete details. 


2809 FOREST STREET ATTLEBOR MASS. U.S A 


A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 
Spencer Products: Klixon & Inherent Overheat Motor Protectors « Motor Starting Relays 
Thermostats + Precision Switches « Circuit Breakers 








CAGE for measuring surface temperature 
of an ablating heat shield is made in the 
form of a plug for easy installation in flight 
test vehicles. 


gaseous state without actually liquifying. 
e Materials which sublime but do not 
change their chemical composition and 
react with the constituents of the disso- 
ciated air surrounding the nose cone 
during re-entry. 

e Materials which first melt and then 
vaporize. 

e Composite materials such as rein- 
forced plastics that pyrolyze or burn and 
char. 

Dr. Leo Steg of GE’s Missile and 
Space Vehicle Department, who played 
a prominent role in the company’s de- 
velopment of a comprehensive theor 
describing ablation, discussed four ablat- 
ing materials, one in each of the above 
categories, which are under serious 
consideration today for various re-entry 
conditions. 

One of the most promising rein- 
forced plastic composite materials is 
phenolic nylon. 

Dr. Steg indicates that quite a 
large number of different resins or 
bonding materials and various reinforc 
ing materials are under study. The 
phenomenon occurring in the materials 
and the ionized boundary layer ait 
around the vehicle vary widely with the 
magnitude of the heating and the 
length of time that it continues. In 
general, heat shields of these materials 
pyrolyze into a gas and form a char on 
the surface. Pyrolysis takes place some 
finite distance under the char layer at 
the surface of the virgin material. This 
releases oxygen which diffuses to the 
outer surface and reacts there, burning 
some of the char away. Therefore, the 
char laver has a finite thickness during 
the re-entry. Inorganic reinforcing mate 
rials tend to delaminate and create a 
char layer that grows in dimension while 
organic materials produee a shrinking 
char layer. 

Dr. Steg points out that if nylon is 
used as the bonding material in a heat 
shield, it melts and vaporizes and re 
icts with the boundary layer air without 
leaving a char residue, while phenolic 
resin forms a char. 

Ihe nylon, however, releases light 
weight gases into the boundary layer as 
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Harrison Oil Coolers... 


HALT HEAT ON THE HILLER 











General Motors Controls Temperatures on New Lycoming- 
Powered Hiller Helicopter! 


From take-off to touch-down ... this versatile new Hiller 12E takes over, 
whether it’s toting tons of cargo or on traffic control. And Harrison 

takes over the vital enginc-oil cooling job! This hard-working ‘copter, 
powered by the new Lycoming VO 540 engine, can carry 65 percent 

more payload 50 miles farther than its commercial predecessor. 

This takes cool power .. . and plenty of it! Harrison takes these strenuous 
temperature-coatrol assignments in stride. Backed by nearly a half 
century of experience in the engineering, research and manufacture of 
top-quality heat-transfer products, Harrison heat exchangers are 

found on every type of aircraft from civilian planes to intercontinental 
jets. If you have a cooling problem, look to Harrison for the answer. 


wt . 
GM === 
. d 11.4 ETO oRrDeER 
mii se Pith i 
Harrison aircraft oil coolers— IARRISON 


another quality product of 
General Motors research, AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 





HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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The Ryan Firebee is America’s most widely 
used jet target missile. It keeps more men, mis- 
siles and weapons systems combat-ready than 
all other jet targets combined. The Firebee is 
fast (over 500 mph)... high-flying (up to 50,000 
feet)... reliable (30 minutes-a-flight average)... 
durable (up to 20 flights). 

The Firebee is operational, ‘off-the-shelf’ 
hardware. It is the exclusive target used in the 


Air Force’s Project “William Tell’ Weapons 
Meets. The Firebee is the most realistic stand-in 
for “enemy” aircraft ever developed to test men 
and weapons. 

Now an even more advanced version of the 
Firebee is in production at Ryan. The Q-2C 
Firebee, already on order by the Air Force, 
has flown at Mach .95 speeds and 59,000-foot 
altitudes. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 











it burns. This is important since the 
cfhciency of any mass transfer cooling 
system increases as the molecular weight 
of the cooling gases is reduced. Such 
gases will absorb more heat aad enlarge 
the boundary layer to a greater extent 
and, therefore, increase the heat “block- 
ing” to the surface of the vehicle. 

Phenolic nylon resin combines the 
best qualities of nylon, which. releases 
low molecular weight gases upon com- 
bustion but does not char, and the 
phenolic material which does char. The 
advantage of a resin using the two mate- 
rials in about equal amounts is that 
lightweight gases are released into the 
boundary layer so that heat blocking is 
large and heat rejection by radiation 
from the char layer is very high. 


Design Problems 

Design problems of matching the 
proper resin and reinforcement to spe- 
cified re-entry conditions are many. 
Thev include the fact that the bene- 
ficial effects of radiation from the char 
laver vary considerably with the tem- 
perature of the surface and that dimen- 
sional stability of the surface of any 
composite material depends upon the 
character of the char layer. Steady state 
ablation does not appear probable with 
these composite materials, according to 
Dr. Steg, and considerable develop- 
ment apparently must be accomplished 
before a very light, thin and dimen- 
sionally stable heat shield can .be used 
with confidence at very high re-entry 
speeds and large ballistic parameters. 

Silicone, melamine and 9ILD (a 
product of Cincinnati Testing Labora- 
tories) resins also have performed well 
in tests conducted by General Elec- 
tric, Dr. Steg savs. 

Glass is typical of the third class of 
materials for it melts before it vaporizes 
and releases gas into the boundary laver. 
Most practical materials do not sub- 
lime, and only those with very high 
viscosity such as glass can be used as 
ablating materials for high speed flight. 

hese materials have several ways in 
which they absorb heat. First, the phase 
changes from solid to liquid to gas re- 
move heat. The molten glass flows 
downstream and carries a portion of the 
heat away from the solid. The gaseous 
products which are generally composed 
of dioxide, monoxide and oxygen thick- 
ens the boundary laver and lowers the 
heat flux to the solid body. High sur- 
face temperatures also increase the abil- 
itv of the molten surface to radiate 
heat away. 

In general, however, glasses or sub- 
stances with high silica content are not 
good radiation materials, and additives 
are included to either absorb or scatter 
both incoming and self-radiation from 
the heated surface. 

Dr. Steg lists many of the detailed 
problems which complicate the design 
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DIFFERENT DESIGN PROBLEMS for warheads and manned satellites are shown here. 
New ablation type warheads will tend toward short period, very high heat pulses. 





DEVELOPMENT of instrumentation for ablation shields is a new art. General Electric 
temperature, pressure gages which function as shield wears away are shown above, below. 





BENDIX GEAR HEAD MOTORS 


AND MOTOR GENERATORS 


. tailor-made or standard 
for any requirement 


“Ratios to order’ describes the complete Bendix line of gear 
head motors and motor generators. Long experience in the 
design and production of these precision devices has taught 
us how to pack high-operating torque capacities and power 
into small packages—and into big ones, too, if that’s what 
you need. And we can deliver from our wide standard line at 
volume-production prices. We’ve a wide range of frame sizes 
available or will build special sizes on special order. No matter 
what the size or ratio required, we can produce it. In fact, 
units have been delivered from our standard line with ratios 
ranging from 7.22:1 up to 42,471.90:1. Many other “‘produc- 
tion” models are now under development. DESIGN VARI- 
ATIONS, TOO! For example, we can provide units with: 
backlash of 1/10° without using anti-backlash devices; offset out- 
put shafts; gear heads to be mounted by internal fasteners or 
by external clamps; and many other variations. 


Whatever your requirements in gear head motors and motor 
generators, our experience and facilities can produce the unit 
you need. Write for details. 


Eclipse-Pioneer Division 


Teterboro, N, J 
District Offices: Burbank and San Francisco, Calif.; 
Seattle, Wash.; Dayton, Ohio; and Washington, 
D. C. Export Sales & Service: Bendix International 
Division, 205 E. 42nd St., New York 17, N. Y. 


“FOR PRECISION 
COMPONENTS THAT DO 
THE JOB BETTER—TRY THE 


BENDIX , 
SUPERMARKET 


of heat shields using these materials. 
One of these is the fact that body and 
aerodynamic forces may cause the 
molten material to leave the surface of 
the vehicle before it is vaporized and, 
therefore, will not absorb a maximum 
amount of heat. Under certain condi- 
tions of re-entry, a silicon heat shield 
will act more like a heat sink than an 
ablation heat shield. When this surface 
ablation is not taking place, the whole 
shield will heat up and raise the tem- 
perature of the structure underneath. 

Graphite is a member of the second 
class of materials listed above. Combus- 
tion takes place on the surface, and the 
substance does not enter a liquid phase. 
There is no char layer. 

In all types of ablation studies, a 
detailed examination of a given ma- 
terial requires a number of simplifying 
assumptions. Flight test and ground 
cxperimentation slowly establish the 
validity or invalidity of these assump- 
tions 

Graphite is no exception, and a vers 
large number of long computer pro- 
grams and experimentation were neces- 
sary before confidence in its use in de- 
sign work was established. 

Dr. Steg reports that, for satellite de- 
sign problems, a shield using graphite 
behaves essentially as a heat sink. ‘The 
ablation rate is exceptionally low, and 
the design limitations stem from _ its 
heat transfer properties and heating of 
tlie substructure, thermal shock and 
methods of attaching the shield to the 
vehicle. 

l'eflon is a member of the remaining 
class of ablation materials. Dr. Steg 
describes its ablation process as consist 
ing first of a chemical change, in which 
the ‘Teflon depolymerizes into a mon 
omer. This monomer has a very high 
vapor pressure and flashes directly into 
a vapor, bypassing the liquid state. 
\bout 750 Btu./Ib. are absorbed during 
this process. At higher temperatures, 
incompletely depolvymerized polymers 
diffuse to the surface, and a number of 
different chemical reactions can occut 
that complicate the study of Teflon 
iblation. 

lheéoretically, Teflon ablates in a 
quasi-steady state during most of am 
re-entry trajectory. The mathematic 
evaluation of Teflon is simplified be 
cause the entire reaction can be con 
sidered to take place near the surface 

One of the major considerations 
concerning the selection of ablation 
materials for thermal shields is the rat: 
at which they conduct heat. Many of 
them, including Teflon and phenolic 
nylon, are good insulators. A_ light 
shield of these materials will not allow 
the substructure of a vehicle to heat 
significantly during ballistic and satel- 
lite re-entries. During the longer heat- 
ing periods being discussed for hype 
sonic gliders, the insulation §require- 
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P.S. and don’t forget these 
other quality products at the 
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TRAJECTORIES components listed below, we 
have become the “supermarket” 
of the industry. We feature fast 
delivery and mass-production 
economy—plus the highest pre- 
cision quality. 
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TESTING FACILITIES available for the study of re-entry vehicles and their construction 
materials are shown above and below in these General Electric curves. MOSD facilities 
are owned by General Electric. PARD, Ames and Lewis are part of NASA. PACKAGED COMPONENTS 
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Experience — the added alloy in Allegheny Stainless 
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What are your needs in Seamless Tubing? 


A-L offers widest range of materials and large 


diameters with walls as thin as .032”. 


Here is the widest range in materials in stainless seamless 
tubing available anywhere to meet your exact requirements 
and solve high-temperature or corrosion problems and 
save you money. 

Allegheny Ludlum makes seamless tubing in all stainless 
gtades including 309, 317, 318, 310, 416 and 446—normally 
difficult to obtain. Also available in high-strength alloys 
such as A-286, in vacuum melted steels, and in custom 
analyses grades such as low cobalt with .01 or .05 max. and 
small boron additions to standard types. 

A-L also makes composite tubes with bonded combina- 
tions of carbon and stainless and other metals for special 
chlorine-corrosion applications in process equipment. 


7520 


ALLEGHENY LUDLUM 


Allegheny Ludlum Stainless Tubing ranges from *%’” OD 
to 3%’ OD with wall thickness ranging from .013’’ to 
.375'’—typical of the sizes that A-L can produce. For 
certain applications, .500’’ walls are possible. Some stand- 
ard sizes in stock are 242’ OD—.032” walls, 3’ OD—.042” 
walls and 3%’ OD—.042” walls and 3%’ OD—.058”’ walls. 
All sizes with true circularity, no dents or handling marks. 

A-L Tubing is also available in small quantity orders, in 
random or cut lengths. Standard grades and sizes in stock 
throughout the country. Call your nearest A-L representa- 
tive for all the help you need. 

Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. Address Dept. AW-21. 


NEW! FREE—Write for your copy of 
Allegheny Ludlum Stainless Tubing— 
32-pages of technical data, grades and : 
suggested applications. - Stainless 

Stee] tubing jf 


Ly 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS... 


EVERY HELP IN USING IT 








ments are more severe, and the lightest 
design may be a combination of an 


ablation shield backed by a layer of 
more efficient insulation substance, 


rather than by using a thicker layer of 


ablation material. 
Ablation design will complicate nose CATEWA 


cones for ballistic missiles in one im- 


portant area, fuzing. Tactical nuclear 

weapons require elaborate safety me- ROUTE 10 
chanisms to prevent premature detona- 
tion before firing in order to ensure that a +} 
they do not fall on friendly areas plus THE HEART 
fuzing to provide the most destructive 
type of explosion on any given target. 

Safety arrangements during ground OF HISTORIC 
handling and prior to launch would not 
seem to be affected by the use of an 
ablation heat shield. ‘The same could AFRICA 
be said for the arming device inside the 
warhead which functions during the 
flight and decides whether the warhead 
is going to strike m the general vicinity are ‘ 
of the target. This vital unit normally poe pr et “4 IATA 
works through the guidance system and 
provides checks on the trajectory from 
a number of pressure and inertial units Fly the route of history via Ethiopian Airline from Frankfurt (now 4 flights weekly) to 
so that it mav either program the wat See Cairo ,.. the Red Sea ae and Ethiopia, Greece, Egypt, Sudan, Ethiopia and Kenya. 
Land of the Queen of Sheba. Africa offe Incomparable service. . ® 


today’s greatest business potential, newest travel Visit one of our 5,000 offices in the United 
adventure. Fly overnight in luxurious DC-6B’s_ — States and Europe—yYOuR TRAVEL AGENT, 





head for self destruction at altitude or 
arm it for the proper type of fuzing 
during re-entry. 


There are two types of explosions CA.THRE APC: 071k: - 


open for use with high velocity ballis 
tic missiles—air burst and the contact ETHIOPIAN AIRLINES 
burst. The air burst probably also would 
be backed up by a contact burst. 
Fuzing for an air burst at a given 
altitude can take several forms—radar 
proximity or radiation fuzing, use of base 
pressure measurements or static pres- 














re . . > . This announcement under no circumstances is to be construed as an offer of these securities for sale, or as an offer 
sure readings from a probe on the to buy, or as a solicitation of an offer to buy, any of these securities. The offer of these 


front of the nose cone, inertial fuzing securities is made only by means of the Prospectus. 
which would be based on an estimated 
trajectory, etc. Each of these methods 
has its disadvantages and each is best x 
adapted to certain tactical jobs. 250,000 Shares 

Fuzing for a contact burst is usually 


handled by a spihe of smatyes of coe | TOOL RESEARCH AND ENGINEERING 


tacting surface. Pressure plates or elec- 


trical circuits that are interrupted on CORPORATION 


contact are usually the main element in 


the ’ 
eee sei Common Stock 
There are a number of installation 
(Par Value $1 Per Share) 


problems connected with placing these 
various fuzes in ablation nose cones 
where the outer surfaces are eroded 
away in contrast to the surface of the 
heat sink type which holds its shape. Price $4 Per Share 
Even more difficult than the installa- 
tion problem is the fact that the second 
generation ablation cones will travel 
through the atmosphere — rapidly Copies of the Prospectus may be obtained from the undersigned only 
and strike the ground at a higher veloc- in States in which the undersigned is qualified to act as a dealer in 
ity than the heat sink models. securities and in which the Prospectus may legally be distributed. 
“Time allowed for fuzing probably | 
will be cut in half. Contact fuzes, for 
instance, will have to function in an 
extremely small fraction of a second SHIELDS & COMPANY 
if they are to detonate the warhead 
between the time the forward section 
strikes the ground and the time the August 26, 1959 
entire re-entry vehicle is demolished. 


— 




















AVIATION WEEK, September 7, 1959 








Coronograph Tested 
In Strato-Lab Flight 


Washington—Airborne _instrumenta- 
tion for study of the sun’s corona has 
been successfully tested by the Office 
of Naval Research in a manned balloon 
flight in the Strato-Lab program. 

Coronograph was used to photo- 
graph the corona of the sun from an 
open balloon gondola at altitudes up to 
38,000 ft. ONR describes the flight as 
the first in the Strato-Lab series aimed 
primarily at upper atmosphere research, 
rather than development of balloon 
techniques. 


Aerial coronograph is a photometer 
with coronograph-tvpe optics designed 
to operate in the open at high altitudes 
and in extreme cold. It was developed 
for the flight by Dr. Gordon Newkirk, 
of the University of Colorado High 
Altitude Observatory. Newkirk is cur- 
rently analyzing the exposures. Anal- 
ysis is expected to provide data on par- 
ticulate matter, such as dust pollen and 
ice crystals, in the atmosphere at alti- 
tudes of up to 38,000 ft. through study 
of the brightness of the sky in the pic- 
tures. 

During the flight, the two-man crew 
could keep the coronograph oriented 
toward the sun with a motor-driven 





a 


coven Trry 


ring gear mounted between the balloon 
and the cargo chute which hangs above 
the gondolo. The crew—Robert Cooper, 
of the High Altitude Observatory, and 
Cmdr. Malcolm Ross of ONR—made 
minute adjustments in the coronograph 
to complement this rough orientation 
of the gondola, and they were able to 
get exposures ranging up to four min 
utes, accurate within plus or minus four 
minutes of arc. 

Flight was made with a 150,000 cu. 
ft. balloon made of 2-mil polyethylenc 
carrying a 2,200 Ib. payload. After 
launch near Rapid City, S. D., the 
flight lasted nine hours, about half of 
the time at 38,000 ft. Paced by a Doug- 
las RSD, the balloon drifted eastward 
at 100 kt. at peak altitude. The crew in 
the open gondola was protected by a 
new flight suit made of three layers of 
aluminized neoprene. 

Next flight in the Strato-Lab series 
will be made in October. It will use a 
2 million cu. ft. balloon to carry a closed 
cabin to 80,000 ft. for spectrographic 
observations of Venus. More flights 
with the coronograph are planned, but 
exposures will be made at higher alti- 
tudes. Better pictures of the solar co- 
rona are also expected from a shift to 
infrared from the green wavelength 
used in the first flight. 


Study Shaped Charge 
To Separate Capsules 


Dallas, Tex.—Refined 
shaped explosive charges, designed to 
knife through defined areas of aircraft 
structure, is being studied by Chance 
Vought Aircraft here as a_ speedy 
method of separating crew-carrying cock 
pit capsules from the remainder of an 
aircraft or space vehicle. 

Prime feature of the shaped charge 
separation principle, according to com- 
pany engineers, is that it enables de 
signers to maintain continuity in air 
frame structures and weight savings 
compared with other systems that visu 
alize disconnection of a separate, cus 
tom-tailored capsule from the vehicle. 

Chance Vought’s approach is to line 
the contours of the aircraft behind the 
fuselage with explosive-carrying three 
sided strips of metal, a V-shaped copper 
strip closing the open side and forming 
the lined shaped charge. For light sur- 
faces, such as skin, the explosive would 
be contained inside copper tubing and 
the shaped charge “V” is impressed 
along the tubing’s length. ‘Tests have 
shown that on explosion, the jets of 
metal attain velocities of 30,000 fps. 
or higher. Chance Vought has tested 
the system on F8U-1 Crusader fuselage 
sections and notes that these shaped 
charge strips and tubes cut through 
heavy structural members and skin with 
the cleanness of a knife. 


version of 
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Modern weapons cystems 
require the interplay of an 
increasing variety of skills in 


applied science. 


One corporate group 

with unusually broad 
electronics-based experience 
is made up of four 

General Precision 
subsidiaries— 

General Precision Laboratory, 
Kearfott, Librascope, 


and Link Aviation. 


Working to overall military 


plans, these companies 


conceive, engineer and 
manufacture systems and 
components embodying the 
highest state of the artina 


wide range of technologies. 


General Precision Equipment Corporation 
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Weapons 
systems 
electronics 
from 


GENERAL 


PRECISION 









or components produced 
within the General Precision 
group. 

Inertial, Doppler and astro 
navigation systems from these 
companies (including compass 
systems), and combinations of 
two or more of these tech- 
niques, are in service today, 
and new systems for inter- 
planetary travel are being 
planned. 

Among many promising re- 


applying the spin of atomic 
nuclei to inertial navigation. 

For seven years General 
Precision airborne Doppler sys- 
tems have been freeing miii- 
tary aircraft from ground-based 
navaids. These equipments 
have been designed to meet 
various operational require- 
ments, with accuracies as high 
as .5% of total distance trav- 
eled for the system, .2% of 
ground speed and .2 degrees 

drift angle. 

The first man who travels 
into space in the rocket ship 
X-15 will use General Precision 
Doppier in a B-52 launching 
plane to calibrate and zero in 
his inertial guidance instru- 
ments. 

Other equipment from the 
group in military use today in- 
cludes analog dead-reckoning 
coinputer systems, servomech- 
anism systems and compo- 
nents, hydraulic servo valves, 
actuators, and depth sensing 
equipment and joystick con- 
trols for submarines. 
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Training equipment for virtuaily 
every type of fighter and 
bomber in the armed forces is 
produced in the group. 

Progress in human engineer- 
ing techniques is resulting also 
in development of simulators 
designed around sophisticated 
man-machine concepts—simu- 
lators for missile training and 
for duplication of space flight 
conditions and submarine op- 
erations. 

In the field of go-no-go mis- 
sile test equipment, systems- 
oriented equipment has been 
developed which has built-in 
“reasoning” processes and is 
capable of reacting to given 
stimuli. 

For example, these systems 
automatically and continuously 
test products, systems and 
components, retaining each 
test result and rejecting or ap- 
proving according to pre-pro- 
grammed standards. Research 
is being done on “intelligent” 
machines which one day could 
devise and build other ma- 
chines and perform other com- 
plex functions, using learning 
and adaptive processes similar 
to those of man. 

Group technologies have 
been combined to produce 
complete ground support 
checkout equipment including 
analog, analog-digital hybrid 
systems, fully digital checkout 
and programming techniques 
and automatic electronic com 
ponents inspection. Ancther 


capability is an electronic sys- rch- i 
tem called TRACER* for accu- 2 light incorporating a 2,000 
rate control and unique iden- | —  ¢candles/mm? I'ght source. ¥ 
tification of mobile units and | The General Precision com- i 
personnel. f 
General Precision television ‘ ities occupying over 2,500,000 Ge 
equipment is in use for remote square feet of floo, space and ie 
observation of jet and rocket | s employ over 16,000 peopie— = ¥ 
4:00 of whom are scientists, ge 


engines, missile and weapon | a 
firings and nuclear reactor op- | 5S: | engineers and technicians. 


erations, for underwater srir- 
veillance and visual systems 
in jet aircraft simulators. 
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GENERAL PRECISION 


1934 Succosstial airboriie radio direction finder loop ; 

1948 Standard USN BuOrd servomotors sizes 11, 15 and IB ond synchros 
size 11 with “potted"’ construction and straight-through bore 

1952 Precise airborne latitude-corrected directional gyre compass system 

1954. 20-peund latitude-corrected directional gyro system 

1955 Lightweight Schuler-tuned 3 gyro platform in production 

1958 Synchro with maximum error of 20 seconds from electrical zero 

1959 Inertial system weighing less than 100 pounds in production 








1937 Weight and balance computer for aircraft loading 

1942 Automatic (attack director) ASW computer 

1954 Digital bombing and navigation computer 

1955 Desk-sized general purpose electronic digital computer 
1957 ASW rocket-propelled missile system 
1958 Exploding bridgewire devices for safe missile handling 
1959 Shipboard digital fire control computer 








1929 Comal onnbal flight trainer 
1942 Celestial navigation trainer 
1949 Jet aircraft trainer 


interceptor radar missions 
1955 OC analog computation in full-scale flight simulator 


1957 Missile simulator 
1959 Digital function generator for aircraft and engine s 


YOUR MILITARY SYSTEM PROBLEM can be. 
solved more quickly by drawing on the advanced 
technologies of the General Precision companies. 
To find out how this group can be helpful, 

write S. E. Burroughs, a Assistant to the President, 


General Precision Equipment Corporation, 


f 92 eT 0) [| Street, New York 38, New York. 











Reliable RADAN 500 


GPL s yew commercial Doppler system 


RADAN 500 Doppier radar, GPL’s all new ARINC system for airlines, 
offers the reliability and longevity of service that only 13 years of direct 
Doppler experience can insure...reliability resulting from flight-proven 
designs based on 10 years of product improvement programs, service 
feedback on more than 1,500 operational GPL Doppler systems, 
and special attention to the design and maintenance philosophies of 
commercial airlines. 


SELF-CONTAINED: Ground speed and drift angle, displayed directly, 
continuously, and accurately — over the poles, over oceans, over any 
terrain, day or night, good weather or bad—provide a dramatic 
extension of airline capabilities and important operational savings. 


VERSATILE: Outputs for navigation computers, flight directors, autopilots, 
remote indicators, and attachments. Write to the world’s most 
experienced Doppler manufacturer for further details on RADAN 500. 
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N LABORATORY INCORPORATED, Pleasantville, M. ¥. 


jiary of General Precision Equipment Corporation 


In the missile: small transis- 
torized general purpose digital ’ 
pesca gata At every stage, the success of a missile program depends upon a 
magnetic-drurn memory. computer. Librascope computers, components, instruments and 
systems give right answers from original concept to final evaluation. 
THE FIRST STAGE: Workable designs. SECOND STAGE: Trajectory and 
engineering computations required long before the launching. 
, THIRD STAGE: Control, guidance; impact prediction. FOURTH STAGE: 
petty aaa Data reduction and analysis. @ Recognizing still a fifth stage, 
yo pre +e Librascope determines reliability in the lab. Environmental tests 
for such applications check equipment for temperature, shock, vibration, pressure and 
oe ee eee ; other “real” conditions likely to affect performance. Only positive 


prediction. Marketed s : . 
by Royal McBee answers will release Librascope equipment for field use. 


. 


ken ave 
answers 


when 
you need 
them! 


For information on career opportunities at Librascope, 
write Glen Seltzer, Employment Manager. 





Librascope’s technical ability to meet exacting requirements , 
has ably served our many military customers in the develop- ° GENERAL 
ment of missile programs. m For further information on IBRASCOPE PRECISION 








Librascope’s computer capabilities for missiles write: COMPANY 
LIBRASCOPE, INC.* 808 WESTERN AVENUE * GLENDALE, CALIF. « A Subsidiary of General Precision Equipment Corporation 
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Inflatable Structures May Have Space Use 


By Richard Sweeney The combination of radiation heat conditions of long heating times and 
shield and insulation is a promising low loading apply. 

Palo Alto—Possibility that blimp-like scheme for protecting many typé Heldenfels indicated that develop- 
inflatable structures may prove the most —_ primary structure, according to Held ment of insulated structures is de- 
eficient for space vehicles was ad- fels. He said that the small amount pendent upon perfection of very efh- 
vanced at the Durand-Centennial on of heat that penetrates the insulat cient insulation—-packages that can 
\eronautics and Astronautics Con- must be absorbed by the structu withstand exposure to a high speed air 
ference at Stanford University here by a heat sink or by coolants circulating stream and operate with high surface 
Richard R. Heldenfels, chief of the through the structure. This use of equilibrium temperatures. Success in 
Structures Research Division at Langley “low-level” coolant system appears t this area, he says, may well result in 
Research Center, National Aeronautics be the most likely application of the universal application of protected 
and Space Administration. convective cooling system to a flight structure in supersonic and hypersonic 

In his discussion on the “Frontiers structure, Heldenfels said. \irplanes and many kinds of re-entry 
of Flight Structures Design,” Helden- Heldenfels said that, in general, vehicles. : . 
fels pointed out that the weightlessness sulated structures (heat sink) are t In dealing with the structures which 
of space flight makes feasible structures lightest when the design condition may be expected in space vehicles, 
designed for low loading intensity, since short heating times and high loading Heldenfels pointed out the problems 
there are no significant static loads while uninsulated hot structures, i include the mounting of structures 
but a whole host of transient and dy- radiative, are best when opposite design atop a rocket nose and boosting them 


namic loads of undefined character of 


r 


unknown but probably low intensity. x — 
In fact, according to Heldenfels, an ~‘ : i. = ieee 
efficient space structure may not be _= 
able to support its own weight if as- Tate : 
sembled on the ground. 
Heldenfels pointed out that prob- 
lems include basic considerations such 
as whether or not the vehicle is to 
remain in space and fly there, or 
whether it would be used to re-enter 
the atmosphere and carry its payload 
to earth. Another aspect he cited is 
the analysis of and protection against 
such known hazards as radiation, and 
impact with meteorites, micrometeo- 
rites, and erosion from space dust. 


me ee 


Heat Problem 


In addition, the author discussed 
various means of dealing with the heat 
problem for vehicles at the re-entry 
phase of flight, that is, heat sink and 
the condition where the structure is able 
to withstand the heat fluxes and inputs 
while retaining its load carrving abili- 
ties, up to its equilibrium temperature, 
after which additional heat is dis- 
charged back into the atmosphere. 
Ihe heat sink, he said, is extremely 
limited by the fact that it must carry 
such a high weight of material to ab- 
sorb the heat fluxes and total heats 
imposed during the long periods of 
aerodvnamic heating encountered dur- 
ing a re-entry phase of flight. 
In outlining the drawbacks to design 
of a hot structure, he mentioned ther- 
mal stress across surfaces with different p é‘ ‘ 
temperature gradients. This could be 7m Ci, - } 
iccomplished, he pointed out, in sev- 
cral ways—either by using materials with Army Unveils Courier Communication Satellite 
similar thermal coefficients of expan- 
sion, or by imposing a section between Project Courier delayed relay satellite (AW April 27, p. 28) was unveiled by Army 
the high heat area and the lower heat, Signal Corps, Ft. Monmouth, N. J. Army plans to orbit the 500-Ib. communication 
load carrying structure, the section to _ satellite in February. Army Signals Corps is also developiag ground stations and associated 
retain the stiffness required to transmit tracking antennas; USAF’s Ballistic Missile Division is developing guidance, booster and 
the loads vet have sufficient flexibility upper stages. Army Signal Corps is monitoring development of the project for Advanced 
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to relieve the unwanted stresses. Research Projects Agency (AW July 2 33). 
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Buitt to military specifications and performing to extremely rig- 
orous military requirements, the Brush Operations Monitor can prevent 
aborts and destructs costing millions of dollars. 
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12”’ wide. You have an immediate picture of an entire situation with each 
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used for major check-out of propulsion systems, electrical test racks, 
fault isolation programmers and launch control vehicles. 

Brush is now in production on this Mil Operations Monitor and prompt 
delivery can be made to your requirements. Phone or wire Brush for 
complete information and application assistance. 
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through the atmosphere. Space vehi- 
cles usually are of a design which would 
prove cumbersome and destabilizing to 
a rocket boosting them through the 
atmosphere in the exposed condition. 
‘This indicates that such techniques as 
prepackaging the vehicles and assem- 
bling them in space should be a good 
solution to the problem. Another big 
problem, Heldenfels pointed out in de- 
sign of space structures, is adequate 
testing on the ground, where weight- 
lessness cannot be simulated at present. 

As basic structures, Heldenfels indi- 
cated three possible types would be 
monocoque cylinders, which buckle at 
yield stress; inflated membranes, which 
carry load by internal pressurization 
alone, work at the yield stress and be- 
come more efficient the larger they get; 
and a transition bridging between the 
membranes and pure monocoque 
wherein a pressurized monocoque is a 
good solution. A sandwich cylinder is 
more efficient in this latter range of 
loading intensity, he indicated, but it 
is more complex and expensive. 

In space applications, weight of the 
pressurizing gas probably would be con- 
sidered part of the structure. Using air 
as the pressurizing agent, weights are 
altered, but the membrane remains su- 
perior at low loading intensities. Use 
of other gases, such as helium, should 
reduce the weight for pressurization. 


Another approach is the problem 
which Heldenfels outlined was the use 
of foamed-in-place chemicals to er 
space vehicles after they have reached 
the space environment. Here, he ind 
cated, combinations of techniques a 
possible, such as using a pressurizing ga 
to inflate the structure, then rigidizing 
the components with the foamed-i 
place chemicals. In addition, there 
other physical phenomena, h« 
which may be developed and _ utilize: 
for erecting and maintaining sp 
structures. 


Personnel Protection 


One of the biggest hazards yet to be 
faced in design of space vehicle st 
tures, according to Heldenfels, is p1 
tecting the personnel and their equiy 
ment against the effects of spa 
environment. Effects of high vacut 
meteoroids, micrometeorites, and rad 
ation on materials and structures m 
be determined and suitable provisi 
for alleviating detrimental effects in 
porated in structural design. ‘The 
problems will remain a frontier unti 
the space environment is more precisel) 
defined in engineering terms and thes¢ 
environmental effects thoroughly do: 
mented through ground research and 
flight testing with satellites, spa 
probes and manned space laboratori 

The Van Allen radiation belts 
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other radiation in space yet to be dis- 
covered may constitute a major deter- 
rent to man’s space flight unless 
lightweight radiation shields can be efh- 
ciently incorporated into space cabin 
structures. Meteroroid damage may 
ilso lead to a major weight penalty in 
many space structures that must. sur- 
vive for long, times of flight. Ingenious 
schemes have been proposed to incorpo- 
rate meteoroid shields in these structures 
but such schemes are yet to be evalu- 
ited in service. Much environmental 
research is needed to vield engineering 
design data on size, frequency, distri 
bution and velocity of meteoroids so 
that erosion and penetration problems 
can be carefully evaluated. 

A report dealing with advanced struc- 
tural philosophies for hypersonic space 
age vehicles, by W. H. Dukes of Bell 
\ircraft Corp., dealt with the leading 
edge of a wing for hypersonic lifting 
vehicles, in which velocities would ex- 
cced at least 12,000 fps. and the require- 
ment for radiative cooling would indi- 
cate structural material capable of 
withstanding 3,000F in steady state 
conditions. 

Material discussed by Dukes was 
graphite, using a carbide type coating 
to prevent oxidation at elevated tem- 
peratures, one of graphite’s biggest 
problems. 

Dukes indicated Bell’s work has been 
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From touch-down to the end of the 
landing run, Bendix brakes provide 
smooth and certain ground control for 
the magnificent new jet airliners 

To get brakes that measure up to the 
exacting standards of these swept wing 
giants, it was entirely logical to look to 
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.. . For similar reasons, Bendix brakes 
are regular equipment on the largest 
and fastest military jets, as well as fully 
certified by FAA for the new civilian 
jets... BRAKEs By BENDIx is another 
important reason why you can fly the 
jetliners with complete assurance. 
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going on for a year under contract, as 
part of a study being conducted for 
Wright Air Development Center, and 
the objective is the design, fabrication 
and thermal testing of two leading 
edges, one in a refractory metal, one in 
a non-metal, both with 3,000F capa- 
bility and fabricated from available ma- 
terials. 

Flight times under consideration 
within the atmosphere were up to two 
hours, and a desirable additional charac- 
teristic was that the unit be reuseable 
several times, without having to be re- 
placed after making a flight. 

Dukes outlined the problems in- 
volved in using an absorptive system, 
including both a protected structure 
and a cooled structure. Rather than use 
an absorptive system, his goal was 
toward use of a radiative system which 
the graphite would be. 

The vehicle was considered as having 
a 10,000 Ib. weight, wing loading of 
25 Ib. per sq. ft., wing area of 400 sq. 
ft., with a delta configuration of 60 deg. 
sweepback, giving a total leading edge 
length of 61 ft. Assuming a one-half 
inch diameter leading edge and integrat- 
ing heat input to only this half-inch 
diameter hemicylinder for a typical two 
hour flight, starting at orbital velocit, 
gives a total heat to be absorbed of 
3,250,000 Btu., Dukes said. 


Hydrogen Cooling 


Use of absorbing media to assimilate 
this heat and dispose of it were pro- 
hibitive for a 10,000 Ib. vehicle, accord- 
ing to Dukes. He indicated that hydro- 
gen cooling systems are becoming rea- 
sonable, but encounter a serious volume 
problem. In addition, lithium coolant 
systems are becoming acceptable but 
system weight would be large and de- 
velopment problems are serious. 

In radiative svstems there are two 
ways to reduce leading edge tempera- 
tures—increasing leading edge diameter, 
and provision of good heat conduction 
paths within the leading edge wall to 
extract heat from the stagnation point 
region and radiate this heat back away 
in the areas immediately behind the 
leading edge. However, he points out 
that going along either of these meth- 
ods, with reasonable values of L/D, 
wing loading, and maneuvering capa- 
bility of 2g, the airplane configuration 
most likely would be seriously compro- 
mised in order to keep the temperatures 
within 2,000 to 2,500F regions. Dukes 
indicated the following conclusions: 

e Absorptive systems are heavy, with the 
possible exception of lithium, but this 
requires tremendous development. 

e Radiative systems are possible, if 
sheet metal molybdenum fabrication is 
developed, with compromise in vehicle 
configuration to minimize leading ec 
temperatures. Such a step may be an 
interim arrangement suitable for the 
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A BROAD WESTINGHOUSE 


IMAGINATION: Westinghouse developments in scanning systems, 
cells and special circuitry make possible detection of submarines in a 


tactical environment. 


Developments in computer techniques and components provide the 
means for fully integrated ASW weapon systems, assuring early de- 
tection and sure kill, Typical is this new digital computer from the 
Westinghouse AIR ARM DIVISION, 
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The environment of the sea favors the submarine. This 
makes antisubmarine warfare—from detection to kill— 
one of the most formidable tasks faced by the U.S. Navy. 
Missile-firing nuclear subs further complicate this acute 
defense problem. ASW calls for all the imagination, skill 
and resourcefulness that industry, in its assisting role, 
can bring to bear. 


Westinghouse is engaged in a program to help our forces 
deal with this increasingly urgent challenge. The cor- 
poration’s facilities—from research laboratories to manu- 
facturing divisions—are working to help solve this threat. 
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ASW PROGRAM IS HELPING TO 


RESOURCEFULNESS: From Westinghouse RESEARCH LAB- 
ORATORIES comes special knowledge needed for the ASW 
" program. An example is fundamental work aimed at under- 
2 eee standing underwater sound “scatterers.” 
SKILL: New radar equipment is in the design and test stage at the AIR ARM cnd 
ELECTRONICS DIVISIONS. These Westinghouse radar developments will odd 
effectiveness to ASW search and detection operations in a manner and to a degree 


never before achieved. yy 7. e 
The precision-guided ASTOR torpedo system, provides a powerful weapon in W CS tl ngh ou My "i 
effectively attacking enemy submarines. The ASTOR was designed and built for 
the Navy by the Westinghouse ORDNANCE DEPARTMENT. 
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— 2 EE onyrne 1000 CONNECTICUT AVENUE, N.W., WASHINGTON 6, D.C, 
AIR ARM DIVISION 
AVIATION GAS TURBINE DIVISION 
ELECTRONICS DIVISION 
AIRCRAFT EQUIPMENT DEPARTMENT 
ORDNANCE DEPARTMENT 


WASP 
CAN BE SURE... IF ITS Westinghouse 











F-106A Delta Dart. Deadliest interceptor of them all! The F-106A carries 
both guided missiles and nuclear rockets that say “‘stay away’’ to all enemy 
bombers. F-106A power conversion equipment? consists of the custom-built 
Chatham 28V30BP-A — a 30 amp, convection-cooled, selenium TR unit. 


Reliable Chatham power supply flies high 
a SD 
with &y CONVAIR F-106A! 


The F-106A Delta Dart — jet interceptor made by 
the Convair Division of General Dynamics Corpora- 
tion for the Air Defense Command — flies higher 
and faster than any other interceptor. In bad 
weather, in darkness F-106A operates unimpaired. 
Under these diverse, often times adverse cenditions, 
Chatham power conversion equipment in the F-106A 
daily proves its mettle. 

Chatham designed and made the 28V30BP-A 
specially for the Delta Dart. Chatham conformed 
fully with Convair’s electrical specifications and re- 
stricted size and weight for high-level flight ef- 
ficiency. 


Compactness is the rule with Chatham power sup- 





plies. We make all our own solid-state components 

- silicon, selenium, germanium — and are never in- 
fluenced by size of available components. Chatham 
thus makes power ‘supply parts to fit the job and 
pares away unnecessary ounces and inches. 

Send for folder T-26! It describes Chatham power 
supplies custom-made for Convair and other air- 
frame companies. Many are immediately available. 
Or forward your specifications. We'll gladly recom- 
mend the design that will do the best job for you. 
Chatham Electronics, Division of Tung-Sol Electric 
Inc., Livingston, New Jersey. TWX: NK193. 


CHATHAM .. . world’s leading supplier of 
airborne power conversion equipment. 





first generation of hypersonic vehicles. 
e Leading edge that will not severely 
comprornise the vehicle must have a 
capability of at least 3,000F and re- 
quires either sheet tungsten or use of 
non-metallic refractory materials. 

In selecting materials for the leading 
edge, three design considerations were 
used by Dukes. These were oxidation 
resistance in a moving airstream, 
strength to resist aerodynamic forces, 
and the ability to properly deal with 
the thermal stresses which can arise 
cither due to transient flight condition 
or to the very large variation in heating 
rate within immediate vicinity of the 
leading edge. 

In selecting a material with respect to 
thermal stresses, not only is the 
strength to resist thermal stresses im- 
portant but also the physical properties 
which determine their magnitude. A 
small value of the product of coefficient 
of expansion and elastic modulus leads 
to low thermal stresses. 

Graphite, according to Dukes, has 
these virtues. 

Although graphite does not meet all 
conditions specified as desirable by de- 
sign requirements, it does have high 
conductivity, low modulus of elasticity 
and coefficient of expansion. Also, it 
has low strength and poor oxidation 
resistance. However, much has been 
done with protective coatings for graph- 
ite, according to Dukes. 

One problem in the design study, 
Dukes indicated, was lack of data on 
various materials being considered, thus 
a two phase material test program was 
initiated. First phase was a screening 
to provide data for material selection 
and the second phase was to provide 
detailed mechanical and physical prop- 
erty data for the selected material. 


Materials Tests 


Various methods of testing were 
used to determine the properties of the 
materials being considered, both the 
strengths, temperature resistance and 
other parameters. Considering the coat- 
ing available for use with graphite, 
Dukes said it is reported to have self- 
healing properties, and, despite graph- 
ite’s low strength, it has promise of 
considerable strength improvement in 
the pyrolytic forms now being studied. 

Cost was a deciding factor between 
the use of a dense silicon carbide lead- 
ing edge and graphite Type 1. Graphite 
was easy to machine before coating 
while silicon carbide was entirely dia- 
mond-ground, producing a large cost 
difference. 

Development of a philosophy for 
brittle material design was based on 
recognition of the absence of yielding, 
with the consequence that failure will 
occur when the stress at some point, 
however localized, reaches the limit of 
material capability, Dukes said. This 
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produces a number of problems not 
usually present in metallic designs. 

This necessitated, according to 
Dukes, knowing completely the reac- 
tions of leading edge attach points; for 
instance, any loads induced by relative 
deformations of the wing and leading 
edge which may be due to applied loads 
or thermal expansions, loads induced 
during assembly or by misalignment of 
attach points. The solution adopted 
was to attach the leading edge element 
in a completely and absolutely non- 
redundant manner. 


Tolerance Problems 


A second problem was due to toler- 
ances and fits—in metallic construction, 
mating faces can be brought to proper 
relationship by local yielding which is 
not permissable in a brittle material 
and may induce large stresses. In addi- 
tion, tolerances must be considered not 
only on principle dimensions but on 
angles, parallel faces, hole diameters, 
etc. In the case of coated graphite, 
tolerances also arise due to variations 
in coating buildup and cannot be re 
duced except by diamond grinding of 
the coating. 

To resolve the problem, all ma 
surfaces between metal and gra 
must be self aligning in direction 
adjustable in position. With a_ brit 
material .stress concentrations 
arise at section changes and 
ternally applied loads introduce 
which may be significant as pri 
stresses. In fact, with a brittle mat 
the distinction has little signifi 
since both are equally important 
producing material failure. 

Standard engineering theory 
therefore be supplanted by a theo 
elasticity to predict the localized eff 
Also, normal procedures used to 
section proportions are modified 
clude stress concentration effects 

Another problem concerns th 
expansions between graphite an 
taching metal parts, and the probl 
is due to the fact that the metals 
expand four to five times as fast 
graphite. At S00IF’, therefore, th« 
tive growth is about 10 mils pet 
which will destroy all fits. 

Solution to this depends on the fact 
that for uniform temperatures a 
retains its geometric proportions di 
expansions, and angles are unchang 
If the projections for all mating surf 
between graphite metal parts ar 
to intersect in a common point, 
will be no relative change of fit d 
expansion differences. 

Final problem was flaws in th« 
rial, a special form of stress concent 
tion in that the size, shape and 
tion cannot be defined except 
statistical basis, and the problen 
treated on a statistical basis as an 
on the allowable stress, which is ch 


to ensure prescribed probability of fail- 
ure. The next point dealt with by Dukes 
was the method of attaching the com- 
paratively short sections of leading edge 
to the metal wing structure. A type of 
leading edge attachment was proposed, 
based on the principle of elimination of 
redundancy. Each of three attach points 
used is capable of taking loads in only 
one plane. This is ensured by attaching 
each point to a simple truss hinged at 
the main structure. Two of the trusses 
are in the vertical plane to.take vertical, 
fore and aft loads and rolling and yaw- 
ing moments, while the third truss is 
horizontal to take side loads. Pitching 
moment couple loads are divided static- 
ally between all three trusses. Complete 
freedom of rotation is provided by a 
spherical bearing at each attach point. 
A conventional metal skin structure is 
used between the graphite and front 
beam of the wing. 

Approximately 10 design concepts 
were studied for the attach points. 
Many individual designs were examined 
under each concept. ‘These ranged from 
forms of standard lug in which at- 
tempts were made to minimize stress 
concentrations, to clamps, shrink and 
expansion fits, threaded holes in the 
graphite, brazing to the graphite and 
major modifications of a dovetail joint, 
successfully developed by NASA a few 
years ago for ceramic turbine blades. 

First type of attachment was termed 
standard lug, typical of metal construc- 
tion in the external shape. Most of the 
problems were concerned with obtain- 
ing a good fit between metal and graph- 
ite parts and accommodating thermal 
expansion. The spherical bearing is 
carried in a metal housing which is tap 
ered to fit into a tapered hole in the 
graphite. This is held in place by a 
washer and nut. 


Compromise Required 

Chere was a compromise required, in 
that the angle of the taper must be the 
same in the graphite and metal to ob- 
tain a good fit, no other dimension is 
important and other tolerances are ac- 
commodated. The graphite washer is 
used so that the projected plane of the 
conical hole intersects the plane of the 
flat metal washer. This ensures that 
thermal expansion of the metal will 
cause no change in fit with the graphite. 
\ nut with a spherical seat is used since 
the axis of the hole may not be truly 
uormal to the face of the graphite. ‘The 
arrangement requires a cantilever sup- 
port from the metal fitting, which may 
be a little heavy but offered no real 
problems. 

In the next plan, the spherical bear- 
ing is carried in a cylindrical metal 
housing which is provided with slots so 
the supporting structure can be brought 
in adjacent to the bearing. The housing 
fits in a V-notch in the graphite and a 
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COUNTDOWN ...at full fathom five 


One day, a new fleet weapon system will be 
on-station beneath the ocean surface—ready 
to hurl retaliatory missiles toward strategic 
inland targets with pinpoint accuracy. This 
new weapon system will be part of the Navy’s 
Polaris Fleet Ballistic Missile Program. 

Though new in concept, the Polaris pro- 
gram makes full use of the precision Ship- 
board Inertial Navigation Systems (SINS) 
developed and produced by Autonetics for the 
United States Navy. 

System design and components of earlier 


autonavigators have proved reliable in an Air 
Force supersonic missile, aboard the Navy’s 
surface ship USS Compass Island, and on the 
USS Nautilus and Skate. 

Advanced Autonetics’ Shipboard Inertial 
Navigation Systems —like those to be used by 
the USS George Washington, the first Polaris- 
carrying submarine—will provide the critical 
missile alignment data to insure effective mis- 
sile launching. SINS emits no tell-tale signals 
..-requires no receipt of external transmis- 
sion at any time. 
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The flattening of the earth at the 
poles can result in a navigational 


error of almost eleven nautical miles 
if not taken into account. 


Inertial navigation by Autonetics @ 
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good fit is achieved without regard for 
exact diameter of housing or angle of 
notch or parallelness in the faces. Hous- 
ing is held in place by two metal straps 
which wrap around projections on the 
graphite, and here again dimensional 
accuracy is unimportant due to flexibil- 
ity of the straps and screw adjustment 
at the ends. Thermal expansions of the 
metal are accommodated with this ar- 
rangement since the extension of the 
strap and increase in diameter of the 
bearing housing are proportional, con- 
tact point moves along the slope of the 
V-notch and the fit is maintained. 

In this design, a compromise was 
made in favor of tolerance problems by 
accepting stress concentrations, result- 
ing from the line contact at the bear- 
ing housing. This is considered accept- 
able, since the resulting stresses do not 
combine directly with the bending 
stresses in the lug. Refinements are 
still desired in both designs to eliminate 
excessive prestressing of the graphite 
due to the tightening of the nuts. 

In sizing these lugs, there are two 
steps to be taken. First, find the geo- 
metric proportions which minimize the 
stress; second, fix the actual sizes for 
the given loads. 


Critical Points 


Using the second attachment scheme 
as an example of the type of work that 
was done to determine the best lug pro- 
portions, Dukes indicated three points 
are expected to be critical—contact 
stresses under the bearing housing, the 
bending stresses at the base of the 
notch, and the local stresses adjacent to 
the tension strap. 

Contact stresses are minimized if the 
half angle of the wedge is 30 deg., ac- 
cording to Dukes. Wall thickness of 
bearing housing was designed to mini- 


mize contact stresses by providing stift-. 
ness to spread the load almost uniformly: 


along the graphite. 

Computing the tension stresses in the 
radius of the wedge, Dukes said, they 
were found to include concentration 
factor due to the radius, the tapered 
beam effect, and also the short beam ef- 
fect which tends to make the top of the 
beam ineffective. It was found he said, 
that it was desirable to use a beam 
depth of about three times the bearing 
housing radius, since this eliminates 
tension stresses. This turned out to be 
impractically large, Dukes pointed out, 
so that it was possible only to approach 
this value. 

Similar considerations were applied 
to the local stresses in the graphite due 
to the strap load. 

To select actual lug sizes, allowable 
stresses for the coated graphite were 
required and at present, according to 
Dukes, there are only modulus of rup- 
ture data, so that several assumptions 
were necessary. Test data showed that 
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coated graphite gave lower strength than 
the uncoated material, indicating that 
the coating is strain limited. From 
measured deflection data, strain at the 
surface at failure was computed for cach 
specimen and this was used with Wei- 
bull’s Statistical Distribution Function 
to determine permissible strain for a 
probability of failure of one in 100. 
This resulting allowable strain is 0.7 x 
10-3 in./in. 

A value of 2 million was obtained 
for the elastic modulous of the gra- 
phite from screening tests on bare 
material, Dukes said, and value of 
about 4 million was obtained from the 
coating by using measured deflection 
data and an assumed coating thickness 
The coating is a diffusion type and an 
effective thickness of .015 in. was 
chosen from a plot of coating concen- 
tration against depth. 

Resulting failure stress in the coat- 
ing is 2,800 psi., and where the coating 
is not limiting, a stress of 3,750 psi 
is permissible in the graphite. Onl 
literature data is available on compre 
sion strengths and a value of four tim 
the tensile strength was taken. Sh« 
allowables were obtained assuming th 
Mohr failure theory. 

Experience with hypersonic vehi 
shows the most critical load condition 
occur during low-speed parts of th 
flight, according to Dukes. Maximun 
g is generally achieved at moderate 
personic speed at low altitudes whil 
the vehicle is being boosted. Maneu 
ers are only those necessary to mainta 
flight path, consequently only smal 
angles of attack were to be realize 
Severe maneuvers involving high-ang 
of attack are only expected acai 
end of the flight at low supersoni 
subsonic speeds. Three cases were 
lected for designing a typical | 
ing edge—maximum dynamic pr 
maximum angle of attack at supers 
speed, maximum angle of attack at 
sonic speed. 

Most critical case turned out t 
the high angle of attack, low-speed 
dition due to the large net lift f 
corresponding to an average pressu 
Assuming a couple arm 
tween the upper and lower attach px 
of 3 in., this condition gi 
attachment load of 350 Ib. and 
attachment load of 545 Ib., for a 
ing edge clement 15 in. long. 

From these loads and_ allowa 
stresses, the two types of lugs 
designed in preliminary fashion. Sta 
ard lug turns out to be 2.3 in. deep 
1.0 in. thick and the external typ« 
has a total cross section of | 
deep and 2.1 in. thick. It turned 
Dukes said, that the latter proporti 
can be varied in any manner, provid 
that the product remains constant. ‘I 
factor which fixes the individual val 
is the radius of the bearing hou 


6.5 psi. 


ves Ul 








work in the fields of the future at NAA 


COUNTER- 
MEASURES 
ENGINEERS 


Work on America’s most ad- 
vanced weapon systems. 

\t North American Aviation, 
uch top-level projects as the 
3-70 and F-108 weapon systems 
lave created unique careers 
vith a tremendous engineering 
potential. 

We have immediate openings 
for specialists and systems 
engineers in the field of electro- 
magnetic and infrared counter- 
measures. Specialized areas 
nclude high power traveling 
vave tube analysis, receiver 
echniques, system logic, infra- 
‘ed systems design, and an- 
ienna and radome development. 
Experieaced engineers are 
needed to establish require- 
ments for countermeasures 
systems and to evaluate new 
components and techniques and 
their application to advanced 
systems. 

Minimum requirements are 
actual experience in counter- 
measures plus B.S. degree in 
EE or Physics. 

. For more information please 
write to: Mr. A. H. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH ir 


AMERICAN 
AVIATION, INC. 




















SHIELD FOR THE | 
‘BATTLE OF SURVIVAL 
IN SPACE 


Si INGEN 
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(SIX-FOOT DIAMETER FORGING: = 
PRODUCED FOR THE NASA SPACE- — 


CAPSULE TESTING PROGRAM) 


WRITE FOR YOUR 
COMPLIMENTARY COPY 
OF THE CASE HISTORY 
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*QMV is a Trade Mark of THE BRUSH BERYLLIUM COMPANY 
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and for the value chosen, the bearing 
housing was 1.0 in. in diameter. 

A limited test program has been 
initiated, Dukes said, in an attempt to 
verify the designs evolved so far, and 
in this program three specimens have 
been made of each of the two attach- 
ment fittings. To simplify comparisons 
with theory, the attachments were con- 
structed in uncoated graphite. 

The next step was to select the lead- 
ing edge shape and size and shell wall 
thickness. It was obvious from the 
studies of attachments that these can- 
not be accommodated within a small 
diameter leading edge, that at least a 
3 in. diameter would be _ required. 
Furthermore, a } in. wall thickness is 
considered minimum practical in gra- 
phite. It was decided that a leading 
edge radius of at least 3 in., assuming a 
reduction of maximum temperature of 
150F due to internal radiation, the 
maximum temperature would be 3,000F 
which is within the permissible set on 
the basis of demonstrated oxidation re- 
sistance. Evidently, Dukes said, the 
size of the graphite leading edge would 
be dictated by the requirement of space 
for the attachments. 

It was intended to select a chordwise 
dimension by extending graphite to the 
point where the temperature reduces 
to a value acceptable to conventional 
metals. At an angle of attack, the lower 
surface temperature reduces very slowly 
with chordwise distance, and _ for 
W/SC, value of 100, it was not con- 
sidered practical to drop temperatures 
below 2,000F, which requires 5 in. 
chordwise dimension. At this tempera- 
ture, the metal performance must be 
selected for oxidation resistance and a 
material such as Inconel 702 would be 
required. Material sftength is low at 
2,000F, but is sufficient for the loads. | Control of flight, control of environment, control of instrumenta- 

re ee a for 1 ra tion and data processing, control of inertial navigation and 
oy dE nye Apel Sosy oo pce guidance. These are the work areas of Honeywell Aero, division 


5 in. chord, a 4+ in. nose diameter, and , ; 
consists of a 3 in. thick coated gra- of the world’s largest producer of automatic controls (over 13,000 


phite shell with three 4 in.-thick in- | systems and devices). This ersification—and to the research, 
tegral ribs spaced 6 in. apart. The design, and production et eer at Honeywell Aero it’s the 
attachments _ are integral with the difference between a tempo ob and a challenging career. If 
tibs. Shell thickness is required to 
carry pressure load to the mb. 

For the present, smallest, lightest, : . 
practical, presently feasible 3,000F and accomplishments to Mr. Bruce D. Wood, Technical Director, 
leading edge, the total weight is avout Dept. 846G, 

7.0 Ib. per ft. of leading edge length, | 


or about 400 Ib. for the 10,000 Ib. ve- | MINNEAPOLIS se 
hicle discussed. ve 2 ea @ a : 
The next stage of the program now | > 1 HI & ; ay qe & 
in progress at Bell, according to Dukes, | ‘ — 
involves more extensive materials test- | HONEYWELL 
| AERONAUTICAL DIVISION 


ing to obtain comprehensive design data | , 
on coated graphite. The program will | 1433 Stinson Bivd., N.E., Minneapolis 13, Minn. 


include tension, compression, modulus Fine opportunities also exist i) Honeywell development and manu- 
of rupture tests, thermal and oxidation facturing facilities in the Bo trea, the Philadelphia Area, the Los 
tests. ‘Temperature range to be cov- | Angeles Area, Minneapolis, S _ St. Petersburg, Chicago and Free- 
ered extends to 3,000F. Some 690 gra- port, Illinois, Denver, and the Washington, D. C. Area. Send resumé to 
phite specimens are involved in this H. D. Eckstrom, Directo yyment, Minneapolis Honeywell, 
Dept. 846G, Minneapolis 8, l 





you are a graduate enginee! ! would like to work in this area 


of space controls, send information on your background, interests, 


program. 
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FRICTION ELIMINATED TO ACHIEVE 


The Wim in 


FOR SPRING RESTRAINED 
ACCELEROMETERS 


TYPE LA-600 


shown actual size 


Full Scale Range: = 1 to =40G 
Full Scale Output: to 25 volts 
Threshold-Resolution: 0.0001 G 


Damping Ratio: 0.6 +.2 typical from — 65°F to +250°F TYPE LA-700 


shown actual size 
Natural Frequency: 16 to 100 cps 


Cross-Axis Sensitivity: 0.005 G per G maximum 
Shock: to 60 G 
Vibration: 10 G to 2000 cps 


Size: 1%” diameter, 2%” long 


Full Scale Range: +1 to +60G 

Full Scale Output: to 25 volts 
Threshold-Resolution: 0.0001 G 

Damping Ratio: 0.6 at 25°C typical 

Natural Frequency: 5 to 30 cps 

Cross-Axis Sensitivity: 0.005 G per G maximum 
Shock: to 100 G 

Vibration: 15 G to 2000 cps 


Size: 242” diameter, 27/4" long 


Weight: 1.2 Ibs. maximum 


The virtual elimination of friction in both these 
new Honeywell linear accelerometers is made 
possible by a unique web spring suspension. This 
feature combined with an The LA-600 with its magnetic damping is used 
electro-magnetic pick-off for higher natural frequency applications. The 
permits resolutions of ex- LA-700 with its compensated fluid damping is 
tremely low level inputs. designed for lower natural frequency applica- 

These two instruments tions. Write for Bulletins LA-600 and LA-700 to 


oS  eaaaal span the entire range of Minneapolis-Honeywell, Boston Division, 40 
tie dynamic performance. Life Street, Boston 35, Mass. 


FULL SCALE RANGE 


Weight: 1.2 Ibs. maximum 


NATURAL FREQUENCY 
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WHO'S WHERE 


(Continued from page 23) 





Changes 

Litton Industries’ Maryland Division, 
College Park, Md., has announced the fol- 
lowing appointments: Irving H. Young, 
manager of engineering administration; 
Fred E. Bumham, manager-antenna and 
microwave section; George Tinker, director 
of sales. 

Robert G. Yeamans, assistant to the man- 
ager of F-108 Rapier weapon system, Los 
Angeles Division, North American Aviation, 
Inc., Los Angeles, Calif. 

Frank Steinebrey, program director- USAF 
ultra-high power transistor project, Pacific 
Semiconductors, Inc., Culver City, Calif. 

Samuel W. Stewart, director of engineer- 
ing and research, Gabriel Electronics Di- 
vision, the Gabriel Co., Needham Heights, 
Mass. Also: John S. Hall, manager of 
manufacturing. 

Claude V. Hawk, divisional director of 
reliability, Harrison Radiator Division, Gen- 
eral Motors Corp., Lockport, N. Y. Rob 
ert F. Caughill succeeds Mr. Hawk as as- 
sistant chief engineer. 

S. A. Beardsley, manager of product in- 
formation, General Electric’s Rocket En- 
gine Section, Evendale, Ohio. 

James L. West, director, Link Aviation’s 
Binghamton Laboratory, Binghamton, N. Y. 

Norman J. Regaier, marketing director- 
solar products, Semiconductor Division, 
Hoffman Electronics Corp., El Monte, 
Calif. Also: Howard Mann, production man- 
ager; Irwin Rubin, chief manufacturing en- 
gineer; William Parker, personnel manager; 
Emory Glancy, plant engineer. 

Heinz Hanau, director of engineering and 
research, Industrial Tectonics, Inc., Western 
Division, Compton, Calif. 

G. Norris Shaw, Washington, D. C., rep- 
resentative for Hughes Tool Co.’s Aircraft 
Division, Culver City, Calif. 

H. Wyman, Howard, manager of mili- 
tary requiremerits, Sylvania Electronic Sys 
tems, a division of Sylvania Electric Prod- 
ucts, Inc., Waltham, Mass. Also: Thomas 
E. McCarthy, public relations manager for 
the division. 

Glenn N. Hackett, director of purchases 
and traffic, Thompson Ramo Wooldridge, 
Inc., Cleveland, Ohio. 

Richard Fowler, purchasing agent, Ground 
Support Equipment Department, Hamilton 
Standard, Division of United Aircraft Corp., 
Windsor Locks, Conn. 

David T. Newman, head of the newly 
established West Coast technical office, 
Hollywood, Calif., of the Fairchild Astri- 
onics Division of the Fairchild Engine & 
Airplane Corp. 

Dr. Lauriston C. Marshall, associate tech 
nical director of Varo Mfg. Co., Inc.’s 
Microwave Power Laboratory, Garland, Tex 

George H. Kunstadt, technical director, 
Ground Support Equipment Department, 
The Martin Co.’s Baltimore, Md., Division 

Thomas L. Phillips, assistant manager, 
Missile Systems Division, Raytheon Co., 
Waltham, Mass 

F. D. Olivo, sales engineer-landing gear 
department, Aviation Products Division, 
Goodyear Tire and Rubber Co., Akron, 
Ohio. 
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How Thermoid made ground-refueling hose 
to meet toughest government specifications 


1. Developed a tube compound that can carry all aircraft 
fuels without showing appreciable signs of swelling or loss of 
adhesion to the carcass. A tube that withstands constant 
bending, twisting, and flexing without ply separation. Per- 
forms well in the range —40°F to +130°F. 


2. Developed a tube reinforcement that is lightweight for easy 
handling and storage, yet able to withstand extremely high 
pressure without bursting. Resists weather, mildew, rot, 
and oil. 


3. Developed an abrasion- and oil-resistant cover compound 
that protects the tube and reinforcement from damage when 
the hose is dragged over concrete aprons. 


4. Completely bonded all component parts by an exclusive 
process of curing and manufacturing to provide a ground- 
refueling hose that is not only strong and easy to handle, but 
the safest ever built. 


Get complete information on Thermoid-Quaker ground-refuel- 
ing hose from your local Thermoid industrial distributor, or 
write Thermoid Division, H. K. Porter Company, Inc., Tacony 
& Comly Sts., Philadelphia 24, Pa. 


THERMOID | )\\\4 DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment — 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Specialty Alloys — RIVERSIDE-ALLOY METAL 

DIVISION: Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KiDD 

STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE 

DIVISION, MOULDINGS DIVISION, H. K. PORTER MPANY de MEXICO, S. A.; and in Canada, Refractories, ‘Disston” 
Tools, “Federal” Wires and Cables, “‘Nepcoduct’’ Systems—H. K. PORTER COMPANY (CANADA) LTD. 
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MAIN HELIPORT at Camp Wolters, Tex., is 
in instant reach detailed records of every Hiller 


Civil Company 





CAMP WOLTERS’ Hiller H-23s pass through four maintenance docks in post-flight inspec- 


tion, Four men plus flight chief are at each dock. Note ladder for servicing rotor area. 
By Erwin J. Bulban 


Mineral Wells, Tex.—W orking 
against a schedule that takes no account 
of time lost due to weather or holidays, 
the civilian contractor-operated U. S. 
Army Primary Helicopter School here 
at Camp Wolters recently passed the 
200,000 flying hour mark in some two 
and a half years of operation without a 
fatality. 

A corps of only 420 employes of 
Southern Airways Co., teamed with a 
supervisory Army headquarters staff, op 
erates an average of 215 Hiller H-23B, 
C and D Raven helicopters on a train- 
ing mission that graduates nearly 1,000 
rotary wing pilots annually from the 
largest facility of its kind in the free 
world. 

Further pointing up the effectiveness 
of the training curriculum here is the 
fact that the civilian-operated school has 
maintained its safety record while ac- 
complishing over a half-million practice 
emergency touchdown autorotations. 

Monthly flying time, in the six 
months through Aug. 1, 1959, has av- 
eraged 7,377 hr. on the basis of 184 
tircraft assigned. Number of aircraft 
fluctuates due to phase-out of H-23B 
and C and concurrent phase-in of the 
— 23D. The school’s former fleet of 

78 H-23Bs and Cs is gradually being 

ii aed with 130 H-23Ds to reduce 
HELICOPTER MAINTENANCE buildings were originally designed for overhaul of heavy maintenance and operations costs and 
Army vehicles. Fach hangar has 22 doors. Helicopters are towed by Jeep in one side improve aircraft availability rate. Cur- 
and out the other. rently there are 81 H-23D models op- 
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BUSINESS FLYING | 
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shown in aerial view (left), looking west. Maintenance control board (right) is nerve center of all maintenance operations. One man has with- 
H-23 helicopter based at Camp Wolters and also the precise location of every aircraft and its maintenance status. 


Trains 1,000 Helicopter Pilots Annually 


erating at Camp Wolters; the fleet 
changeover is expected to be completed 
by the end of the second quarter of 
Fiscal 1960. 

Civilian contract military training 
and maintenance is big business for 
Southern Airways Co.—totals some 
60% of its gross, Board Chairman 
Frank Hulse told Aviation WEEK. The 
Camp Wolters contract is worth some 
$2.4 million and runs through June 30, 
1960, plus a year’s extension. 


Company's Enterprises 


Enterprises of the company run the 
gamut from Southern Airways, Inc., a 
scheduled certificated airline covering 
nine southeastern states, includes a 
prime Beech aircraft distributorship for 
a large part of the south, based at At- 
lanta, Ga., a nationwide aircraft brok- 
erage service (total aircraft sales for the 
company ran to $3 million last vear), 
operation of a primary flight school for 
U. S. Air Force at Bainbridge, Ga., first 
to incorporate the twin-jet Cessna 
T-37A trainer in primary school opera- 
tions, a test and development contract 
for the Army at Ft. Rucker, Ala., and 
a subsidiary, Big States Industries, Inc., 
at Mineral Wells Municipal Airport, 
that performs repair and overhaul of 
Armny helicopter transmissions and liai- 
son aircraft and helicopters. 

To staff the new Camp Wolters op- 
eration, a nucleus of key persons was 
transferred from the Bainbridge school, 
including Raymond L. Thomas, who 
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became general manager; Ramsey H 
ton, materiel director; Wayne Schwalr, 
maintenance director, and _ Joserh 
Shields, training director. Hulse’s phi 
losophy has been for the selected execu 
tives to set up the operation and run 
their own show. Thomas has put to- 
gether a tight, economical operation; a 
glance at the Wolters organization ta 
ble shows only 10 persons in administra 
tive positions, making for considerable 
first-hand contact of day-to-day worl 
Wolters’ primary mission is to run 
two classes of students through the 
school—a_ 16-week curriculum called 
Officer Rotary Wing Aviator Course 
(ORWAC), composed of candidates 
with no previous helicopter experienc: 
who go to Phase II training at Ft 


SCREW-TYPE CLAMPS lock Jeep-drawn 
dolly devised by Southern Airways onto 
forward cross-bar of Hiller H-23 skid land- 
ing gear. 


Rucker aftez graduation—and a 10-week 
period, Officer Rotary Wing Qualifica- 
tion Course (ORWQC), which handles 
commissioned officers who are rated 
fixed wing pilots, who return to their 
units as qualified rotary wing tactical 
pilots. 

Phase II training at Rucker for the 
first category of students consists of 
14 weeks of tactical helicopter flight 
instruction and transition in light trans 
port type rotary wing aircraft, then are 
assigned to helicopter units in the 
Army. 


ORWAC Curriculum 


The ORWAC curriculum includes 
85 hr. of maintenance, 15 hr. of aero- 
dynamics, 9 hr. of flying safety, 41 hr. 
of navigation, 32 hr. of weather train- 
ing, 12 hr. in radio work, with a maxi 
mum flying time of 111 hr., of which 5] 
are solo. 

The ORWAC students get 60 hr. of 
maintenance, 12 hr. of aerodynamics, 
2 hr. of flying safety and put in 70-80 
hr. of flight time, of which about half 
is solo. 

Camp Wolters expects to start classes 
for enlisted men, as warrant officer can- 
didates, this fall. Previous experience 
with enlisted men training in helicop- 
ters showed a high proportion being 
washed out due to lack of motivation, 
compared with the officer rate, school 
personnel noted. Attempts to develop 
patterns for this disinterest were unsuc- 
cessful. Actual reason for previous dis- 
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PORTABLE 45 KW! 


New 90 lb gas turbine ideal generator 
drive for missile support—industrial uses 


SOLAR’S REMARKABLE NEW Titan gas 
turbine-driven generator can be 
installed in a fraction of the space of 
comparable diesel-powered sets. It is 
simple in design, easy to maintain, can 
be started by hand or electrically, 
reaches full load in seconds—without 
warmup! And lightweight, portable 
Titan generators can be operated 
efficiently on a wide variety of fuels. 


Solar’s Titan gas turbine is one of 
the smallest engines of its type ever 
built. Only 21 inches long and less than 
13 inches in diameter, the 80 hp unit 
is available in both constant-speed and 
variable-speed models for a wide 
variety of applications. 

Today, proven-in-service Solar gas 
turbines—ranging from 50 to 1100 hp— 
are creating new standards of perform- 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 
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ance and reliability in missile ground 
support, electric power generation, boat 
propulsion and elsewhere. For infor- 
mation, write to Dept. G-143, Solar 
Aircraft Company, San Diego 12, Calif. 








SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 

















European Lightplane Market 


Geneva, Switzerland—Indications are that in approximately two years there should 
be a marked upswing in European business flying as a result of growth of the 
common market in Europe, Michael G. Neuberger, export manager of Beech Aircraft 
Corp., told Aviation Week here recently. 

Neuberger sees the European common market in full swing in about that time 
with business flying growth following the trend (AW May 4, p. 157) 
Neuberger’s estimation, is the key to the European market as a whole, but Portugal 
Austria, Italy and Sweden are becoming increasingly important as far as lightplane 
sales are concerned. He also predicted that within a few years Spain will emerge as 
another promising market, now that it is opening up economically to the rest of 
Europe. European trend in business flying is toward twin-engine aircraft, capable of 
flying much longer distances than at present, particularly over the Alps, he noted 


a : 
Germany, in 








continuance of these classes, however, 
was because Army reached its author- 
ized warrant officer strength in_ this 
category and had to suspend further 
entries. 

In addition to U. S. military person- 
nel, small numbers of foreign military 
officers and U. S. government agencv 
personnel, such as Forestry and Agri- 
culture, go through the Camp Wolters 
course. 

For about three vears ROTC stu- 
dents who have been in the upper half 
of their senior year have been eligible 
for 35 hr. of helicopter flight training 
and 50 hr. of ground school, and W’ol 
ters has had 450 students come out of 
this source. Attrition rate of ROTC 
students has been lowest of anv tvpe, 
averaging about 8% compared with a 
normal over-all average attrition of 25%. 

Two of the prime departments in 
such an organization are supply and 
maintenance. And to keep both func- 
tioning with such a low number of per- 
sonnel, Southern Airways relies heavily 
upon an array of electronic data proc- 
essing equipment. Included in this In- 
ternational Business Machines’ lineup 
are: 514 reproducing punch, 002A ac- 
counting machine, 602A calcu/ating 
punch, 082 sorter, 85 collator, 548 al. 
phabetical interpreter, and 024 key 
punch and a transceiver. 


Keeping Track 


With this equipment, Southern Air- 
ways can keep day-by-day track of every 
facet of the operations, watch all stock 
transactions and at the same time main- 
tain lowest safe inventories, thus sa 
ing considerable money by minimizing 
the amount of materiel needed in the 
pipeline and stockrooms. As the largest 
training facility of its kind, Wolters’ 
Hiller helicopter operational experience 
has been invaluable both to the Army 
and the manufacturer—data processing 
equipment makes it possible to run 
rapid analyses of any component in 
these aircraft. For example, machine 
analysis permits Army, the manufac 
turer or the Wolters maintenance de- 
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partment to get breakdowns of air 
histories by individual ships by 
number, or total discrepancies by 
of discrepancies for any one aircraft 
the entire number of anv model 
comparative data with other model 
Much of the data that has been a 


able from Wolters on its experien 


with the H-23B and C models has bi 
of material value in development of 
new D model and is one reason 
the school expects to improve its 
proximate 60% aircraft availability 
ord to at least 70% when it ha 


all H-23D fleet 


Machines Invaluable 


+ 


Machines are invaluable in main 
ing and requisitioning parts. W< 


maintains a stock of some 965,000 part 
with inventory valued at approximate] 


$1 million. Every 30 days ther 
turnover of from $600,000 to $800 
worth of parts and some 800-1,000 | 
item transactions daily. With pre 
manual systems of handling orders, t 
best a girl could do was 175-225 t 
actions daily. So the company 
ploved four girls to handle this duty 
a total salary of approximately $1 
monthly; today, with its IBM eq 
ment, one machine renting at S$] 
per month can handle 600-700 trai 
tions per minute. 

l'ransceiver connects Wolters dit 
to Army’s Transportation Maintena 
and Supply Command, St. | 
Requisitions are coded directly ov 
line from Wolters’ IBM cards 
Louis’ automatic data svstem scan 
request, then checks its own inv 
and if the parts are not immed 
available, the automatic scanning 
tinues to check the situation at var 
Army depots around the 
Closed-loop automatic  requisiti 
system makes it possible for W 
to receive items in 19 days com; 
with 43-48 days previous to intr 
tion of machine systems. 

This holds if the parts are sto 


there are times when, due to budg 


problems, requests have to go to 





CHOOSE REDA PUMPS 
FOR YOUR AIRCRAFT 
REFUELING SYSTEMS! 


VISCOUNT refuels at Tulsa Municipal 
Airport using Reda Jet-Fuel Submer- 
gible Pumps. 


REDA Jet-Fuel Submergible Pumps 
Give These Important Advantages: 


@ Underground Installation — no 
surface structures. 


No Explosion Hazards — U/L 
approved models. 


No Stuffing Boxes To Leak — 
motor & pump in one unit. 


High Volume at Required Oper- 
ating Heads — Models from 
1 to 150 HP — capacities 
to over 1000 GPM. 


For single or double hydrant 
systems, tank truck and test 
stand refueling systems. 


Illustrated is a typical Under- 
ground Storage and Hydrant 
Refueling System with Reda 
Jet-Fuel Submergible Pumps, 
used by Continental Air 
Lines. This system uses two 
storage tanks and two Reda 
pumps feeding into a filter 
and hydrant refueling  sys- 
tem. It has proved to be 
less expensive in both instal 
lation and maintenance than 
a conventional tender system 
would have been. 
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Contact Reda Today For Submergible Pumps 
Especially Designed To Meet The Exacting Re- 
quirements Of Aircraft Refueling Systems. 


ye REDA PUMP 
FREDA] COMPANY 


~~ BARTLESVILLE, OKLAHOMA 
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~‘Vebombers fly 10 miles a minute. 
10 miles, up for 10 hours... - 


Sy ws 


One of the largest manufacturers of motive power units in the world, Bristol Siddeley 
Engines Limited produce two outstanding high-thrust turbojet engines—the 
Olympus and the Sapphire. 


Between them these two engines power the most potent part of the RAF’s 
strategic V-bomber fleet. The Olympus which delivers 17,000-lb thrust dry 
(24,000 Ib with reheat) powers the Avro Vulcan. The Sapphire powers the Handley 
Page Victor. These engines give the Y- bombers supersonic capability—long range 


—great altitude—superior performance to any other aircraft of their type in the world. 


BRISTOL SIDDELEY ENGINES LIMITED 





The Bristol Siddeley Proteus powers The Star Sapphire car is powered by a Bristo! Siddeley Viper turbojets range 
the Britannia airliner. Four Proteus give Bristol Siddeley 4-litre engine. Combining m 1,640—3,000-lb thrust. Vipers power 
this 130-seat aeroplane a speed of over 400 great power with exceptional quiet: Australian Jindivik, the Hunting Jet 


mph—a range of over 5,000 miles. Britan- and luxurious comfort, the new St ost, the Italian Macchi MB 326 (illus- 


nias are in service with ten airlines and Sapphire has a top speed of over 100 my ted), and have proved their supersonic 


with RAF Transport Command. and an outstanding all-round performa: bilities in mixed powerplant fighters. 
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NOW...ALL OF 
ALUMINUM'S 
ADVANTAGES 
~ AT 800°F 
70 900°F 





New Aluminum Powder Metallurgy Products Open New Application Horizons 


THE TRADITIONAL advantages 
of aluminum—at temperatures up 
to around 500° F—can now be ex- 
tended to temperatures hundreds 
of degrees higher than conventional 
aluminum can take. 


THANKS TO Alcoa’s pioneering 
with the metallurgical technique 
known as “dispersion hardening,” 
solid aluminum products reformed 
from powdered aluminum by heat 
and pressure take on new qualities. 
rhey are fine-grained, hard, tough, 
sapphire-like in brilliance, and 


amazingly resistant to heat effects. 


ALUMINUM POWDER metallurgy 
products—“‘APMP” for short— 
are available in a family of four 
alloys. They are usually extruded 
into forms which can subsequently 
be further extruded, rolled, forged, 
drawn or impacted by conventional 
metal-working methods. Where 
you need the properties of alumi- 
num, but where temperatures seem 
“too high” for conventional alu- 
minum products, chances are that 
one of these four alloys may solve 


a host of hectic problems. 


NATURALLY, there’s more to the 
story than we’ve been able to pack 
into this limited space. If you’d 
like to know more, please write for 
our free booklet, Alcoa’s Aluminum 
Powder Metallurgy (APM) Alloys. 
Aluminum Company of America, 
2026-J Alcoa Building, Pittsburgh 
19, Pennsylvania. 


For exciting drama 
watch ‘‘Alcoa 
| Presents’’ every 


ALCOA v0. Tuesday, ABC-TV, 


: ————'| and the Emmy 


ALU AINU AA | Award winning 
shines dnneined oi anadinan j “Alcoa Theatre”’ 
| ;, alternate Mondays 
Your Guide to the Besi i; Aluminum Value wd ~NBC-TV 








Here’s 
how Alcoa 
helps you 
design and 

make 

avs 


You get more than just 16 
ounces of metal in every 
pound of Alcoa® Alumi- 
num. Here are eight im- 
portant unmatched values 
that go with it: 


Research Leadership, bringing 
1 you the newest in alloys and 
other applications. 


Product Development by expe- 
rienced specialists in your field 
of interest. 


Process Development Labs for 
3 aid in finishing, joining and 
fabricating. 
Service Inspectors to help solve 
4 production problems in your 
plant. 
Quality Control to meet de- 
5 manding standards and to 
match your special needs. 
Availiability, channeled through 
6 the nation’s best-stocked alu- 
minum distributors. 


Factory-Trained Salesmen for 
vital, on-the-spot information. 


. Sales Administrators, constant- 
ly on call to service your orders. 


Complete line of commer- 
cial aluminum in all forms, 
alloys, gages, tempers and 
job shop Services. 


’ 

MILL AND CUSTOM PRODUCTS 
INGOT AND PIG « SHEET « PLATE 
WIRE ROD « BAR « TUBE 
ELECTRICAL CONDUCTORS 
STRUCTURAL SHAPES 
CHEMICALS AND POWDER 
ROOFING « FOIL « FASTENERS ¢ PIPE 
CASTINGS (Sand, Die, Permanent Mold) 
IMPACTS « EXTRUSIONS « FORGINGS 
MAGNESIUM CASTINGS & FORGINGS 
SCREW MACHINE PARTS 


JOB SHOP 
FORMING « WELDING « FINISHING 
FABRICATION AND ASSEMBLY 


a ALCOA §&). 
: ALUMINUM 
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manufacturer. This is also the case with 
some long lead items. 

Geile in event of some hold 
Wolters resorts to temporary cannibaliz 
ing to keep the aircraft flying. Th 
have been times when parts a 
just in time to prevent a large 
grounding. 

Nerve center of Wolters’ mai 
nance operation—largest on the ‘I 
of Organization—is a small office 
the main field control tower with i 
communication tie-in to all shops 
by radio to vehicles. Key feature her 
is a-consolidated data board develop 
by the civilian contractor that provictes 
maintenance control with an-fiour 
hour record of where every aircraft is 
and the workload in every shop. De 


‘Do-It-Yourself’ Aeromobile 


tailed recucds tell to the minute when 
every aircraft must have periodic checks 
and scheduled maintenance. A record 
of every aircraft in the fleet, by serial 
number, is kept to record status of all 
components in each ship, so that the 
control center can schedule each shop’s 
workload to prevent overloading and 
delays, also shift personnel around to 
meet loads. 

When aircraft come out of the shops 
the control center allocates them their 
parking spots on the ramp. Visual track 
is available at all times of all aircraft 
by use of small magnets, each repre 
senting an H-23. A Time To-Go Board 
provides a constant record of the num 
ber of hours each available aircraft has 
left before it has to go into the mainte- 


“ 


Starts Tests 


One of the latest in the fast-growing family of ground effect vehicles is this single-place 
Aeromobile, designed and built by William Bertelsen, Neponset, Ill., who claims a top 
speed of 40 mph. at six-inch altitude for his McCulloch 72-hp.-powered vehicle. Propul- 
sion is supplied by an eight-blade maple-wood fan mounted behind the cockpit. Con- 
struction is primarily of aluminum sheet, marine plywood and spruce. Bertelsen esti- 
mates the total cost of materials at $100 and cost of a new engine at $1,325. Cost ot 
having necessary parts and fittings machined is estimated at $200. Aeromobile dimensions 
are: Length, 8 ft. 5 in.; width, 5 ft. 1. in.; height, 2 ft. 8 in. Gross weight is 583 Ib., 


the empty weight of the vehicle is 408 Ib 











ss" 
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WHAT KIND OF ENGINE FOR A SPACE-TAXI? 


mixed-power concepts have been de- 
veloped in foreign countries, includ- 
ing Russia, France and England. 


It takes a unique engine to jockey a 
space-taxi in for a landing on an 
orbiting space station—one that will 
give a space pilot instant control and 
precise maneuverability. 

Such an engine is the fully control- 
lable rocket engine—ideal for space 
travel yet as easy to operate as an 
automobile engine. 


The rocket engines are ready now 


Although the space-taxi is still a 
gleam in an engineer’s eye, the con- 
trollable rocket engine is available 
now...and has immediate application 
for existing aircraft. The pilot of a 
plane with auxiliary rocket power can 
switch it on for sudden, swift accel- 
eration at high altitudes... the 
aircraft’s air-breathing turbojets 
supplying power for ordinary flight 
operations. This is the mixed-power 
theory. Since World War II several 


Extra power for today’s aircraft 


Rocketdyne already has designed, 
tested, and manufactured rocket en- 
gines for mixed power applications. 
The AR-1 rocket engine is a liquid- 
propellant system, as are the large 
power plants for the Atlas, Thor, 
Jupiter, and Redstone ballistic mis- 
siles. The AR-1 passed stringent flight 
tests as a supplementary power plant 
on modern jet aircraft. Substantial 
improvements over normal near-sonic 
speed and 50,000-foot altitude capa- 
bilities were demonstrated in more 
than 100 test flights. 

The AR-2, second in a series of four 
rocket-engine models developed by 
Rocketdyne, is a fully-throttleable 
engine that provides varied thrust. 





panama ro lai 


Using fuel from the airplane’s tanks 
--which automatically ignites with 
hydrogen peroxide —these engines 
have full stop and restart capability. 


More value for taxpayers’ money 


The auxiliary rocket engine gives 
present aircraft superperformance 
capabilities at a relatively low cost. It 
provides the increased speed and ma- 
neuverability that could spell the dif- 
ference between the success or failure 
of an intercept mission. Almost any 
existing jet aircraft, as well as those 
now on the drawing board, can be 
adapted readily for AR engines. 


Looking forward to tomorrow 


Beyond a doubt, rocket power has a 
leading role in the Free World’s 
future. Rocket-propelled airplanes, 
such as the X-15, will pave the way 
for man’s entry into Outer Space. 
The multi-million-pound-thrust sys- 
tems that are now under development 
at Rocketdyne will be man’s means 
to explore interplanetary Space. But 
meanwhile, these rapid advances in 
rocketry can add great strength to 
America’s present deterrent arsenal. 


THE MEASURE OF ROCKET POWER 

The liquid-propellant AR rocket 
engines are “static tested” at 
Rocketdyne’s field laborat 
measure thrust and performance. 


ory to 


revsrasatthee ROCKETDYNE FB 


A DIVISION OF NORTH AMERICAN AVIATION, 





nance shops. Everything is tied to rec- 
ords detailing the hours each part has 
before check, overhaul or replacement. 
H-23B and C are given periodic in- 
spections every 50 hr., the H-23D every 

5 hr. 

"The three large buildings used for 
helicopter maintenance originally were 
designed and built for overhaul of heavy 
Army vehicles used by former occupants 
of the post. With 22 doors on each 
long side and large entrances at either 
end, they are considered ideal for rotary 
wing work. About the only modifica- 
tion necessary was installation of mono- 
rail equipment where needed. 

One building handles _post-flight 
maintenance work, with a shift of 32 
people starting at 5 p.m. and working 
until 1:30 a.m. Setup for handling 
post-flight work provides four docks, 
with a flight chief in charge of each. 
Each dock has two Jeep tugs assigned 
to it; as one tug tows away a completed 
aircraft across the hangar and out to 
the fueling truck, the second tug brings 
in another H-23 

Four men are assigned to each dock; 
as soon as the tug stops, one goes to 
work and polishes the bubble canopy 
inside and out with glass cleaner, air- 
hoses all dirt out of the cabin and emp- 
ties the ash trays; one mounts each side 
of the rotor shaft, greases all bearings 
and checks and wipes clean all external 
parts, another checks the tail rotor as- 
sembly and aft fuselage, also wiping all 
external surfaces clean. All the men, 
except the bubble polisher, rotate their 
positions around the ship each night to 
break the monotony and to develop fa- 
miliarization with all of the aircraft. 
The same aircraft go through the same 
docks each night so the men stay fa- 
miliar with each ship’s characteristics 
and can keep personal track of problems. 

The slosh book is checked for re- 
corded discrepancies—if work is too 
much to be done by the post-flight crew, 
the ship is assigned to a 12-man “grave- 
vard” shift, on from midnight to 
8:30 a.m. This system permits moving 
approximately 85 cank through their 
post-flights eac’ night shift, each ship 
taking approximately 2@ min. 

Post-flight shift also has responsibility 
for watching over aircraft assigned to 
night flying at stage fields. A mechanics 
is assigned to stage field with a grease 
gun, oil cans and a special box contain- 
ing approximately 50 parts that experi- 
ence has shown are most frequently 
needed, such as spark plugs. 

Periodic maintenance works two 
shifts: from 6 a.m. to 2:30 p.m. and 
2:30 p.m to 11:00 p.m.—this two-shift 
system permits completing a periodic 
in one day. A periodic normally takes 
from 45 to 48 man-hours. 

Southern Airways’ maintenance group 
has gotten the ratio of man hours on 
the ground to aircraft flying hours down 
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to 4.3, this including everything don 


by anybody in the 
tenance—is down to 1.5 hr. 
hour, AviATION WEEK was told. 
Facility at Wolters is capable of ha 
dling maintenance from first throt 
fourth echelons—fifth is handled 
Army depots. Field maintenance 


cilities include blade shop, sheet metal 


engine, radio, carpentry, paint and te 
downs. Capability is pointed up by t 


maintenance area 
Line maintenance—so-called user main 
per flying 


fact that once when Southern personn 


couldn’t obtain replacement tail boon 
for H-23s, they located some in a depot 


that they completely rebuilt on tl 


field. 





WHAT'S NEW IN 
DEVELOPMENT 
FROM 


POKE WELDER 
For use in all tack welding 
from delicate brazing foil up 
to heavy gauge metals. 3 
pertable sizes. 


FLUOROSCOPIC POSITIONING 
AND HOLDING DEVICE 


Absolutely the latest and 
most efficient method for 
positioning and holding 
materials undergoing fluoro- 
scopic examination. 


‘ VALENCE SYSTEMS 

The industry’s most efficient 
Ice Chuck for holding materi- 
als for machining and 
processing, through refrig- 
eration. 


CALL OR WRITE 
FOR INFORMATION 





l 


Maintenance personnel through vari- 
ous echelons at Wolters consider the 
new H-23D model the answer to the 
student helicopter training problem, pri- 
marily because it incorporates the les- 
ons learned in the hard operational 
grind at this station. Thus far, the air- 
craft’s designed capability of going 
1,000 hr. before major overhauls has 
been progressing satisfactorily, although 
Wolters has not reached this time on 
iny of its H-23Ds. Some attained 750 
hr., were stripped and components 
judged capable of reaching the designed 
goal. Several H-23Ds are now at about 
00 hr. without requiring a major 
yverhaul. 





| ONEER 


VIGA UNIT 
A rapid, positive visual purity 
test for inert gasses used in 
brazing and high TIG 
welding. 


BRAZED SANDWICH 
PANEL REPAIR KIT 
An efficient and safe port 
able device to insure repairs 
to brazed honeycomb panels 
at a low cost without loss to 
structural quality. 


COINDA SCOPE 
Evaluates accurately and 
reliably, adhesively bonded 
structures, brazed panels and 
spot welds. Portable, inex- 
pensive, and a highly versa- 
tile ultrasonic, non immersion 
test instrument. 


IMAGINEERING FOR 
SPACE-AGE INDUSTRY 


PIONEER 


N oO VU S TR 


oom A *« 3455 W. VICKERY BLVD. 
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A Division .of ALMAR-YORK CO. . 
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fan AFT for 
OF INSTALLATION 


Because the fan is aft on General Electric turbofan engines, airframe de- 
signers have a choice of several efficient installation arrangements. The aft 
fan engine lends itself readily to a combined engine-fan inlet, cheek inlet aft 
for fan air, or full annular inlet aft for fan air. All three types allow excellent 
accessibility to the engine, and can be used with pod or internal fuselage in- 
stallations. 

The main engine portion of the aft turbofan uses operationally proven 
hardware designs. The same excellent characteristics of General Electric’s 
other high-performance variable stator engines, like the J79 and CJ-805, are ' 
retained in the aft fan engine. The basic engine’s high capability for handling 
inlet distortion is actually exceeded by that of the aft fan. 

G-E aft fan engines use thoroughly proven accessory drive system arrange- 
ments. Their low silhouette and in-line arrangement minimize frontal area and 
assure an efficient flow of fan inlet air. 

Thrust reversal of aft fan engines is simplified by the aft fan’s single-plane 
exhaust. A single reverser handles both main engine and fan exhaust streams. 
Counter-rotation of fan rotor and the main rotor decreases gyroscopic loadings, 
cutting the required weight of the aircraft mounting structure. Proximity of 
engine exhaust makes a heavy, complex anti-icing system unnecessary, further 
reducing installed weight. The aft fan engine’s low noise level minimizes 
acoustic fatigue in surrounding aircraft parts, substantially adding to aircraft 
durability, and decreasing weight. 

When the fan is aft, mechanical simplicity, proven hardware, and nacelle 
flexibility mean unexcelled ease of turbofan installation. General Electric Co., 
Cincinnati 15, Ohio. 2 235-38 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


‘General Electric turbofan engines are more reliable Aft fan engine nacelle designs may use separate 
because addition of the aft fan leaves the maim en- inlets for main and fan air. Two typical ex- 
gine unchanged. Main engine maturity is retained amples of this design are the aft annular inlet, and 
—lube system, shaft and bearing loads, and control the cheek-type inlet. An alternate design is the 
system have accumulated four years of flight ex- combined engine-fan inlet, taking aboard both main 
perience on military and commercial aircraft. engine and fan air at the forward end. 





Esso is clearly the leader. Airlines know that quality saves 
them money in the long run. Esso Aviation Oils are backed by 
intensive research, comprehensive service tests and millions of 
hours of actual use in commercial air transports. In recipro- 
cating engines, Esso oils prevent piston ring sticking and lessen 
the formation of sludge and other harmful engine deposits. 
With an unusually high viscosity index, Esso Aviation Oils main- 
tain fluidity at low temperatures yet provide a tough shield 
when hot. Esso oils can be relied upon to reduce weor of 
cylinders, bearings and other critical engine parts. 


ESso 


Baits Bi Bein? 2503 


In aviation turbine oils, the synthetic Esso Turbo Olls 15 and 
35, perfected more than eight years ago, were the first oils 
approved for all of the world’s most advanced turbine airliners. 
Both types of oil reduce maintenance costs while increasing 
the time between overhauls. 


sea 
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INTERNATIONAL AVIATION PETROLEUM SERVICE 





Radford Credits Business Flying 


For Increase in Company’s Gross 


Santa Maria, Calif.—Radford Supply 
Co.’s 10-fold increase in business dur- 
ing the last nine years is unequivocally 
attributed to business flying by George 
Radford, president. 

Since the purchase of his first air- 
craft, Radford has flown somewhere 
between 1,200 and 1,500 hr. in pursuit 
of new business. He had a “real geing 
business” in 1951, with an annual gross 
of $250,000 to $300,000, but as a direct 
result of getting around more rapidly 
in his aircraft, expects this year’s gross 
to hit $2.5 to $3 million 

“Taking to the air,’ says Radford, 
‘marks us among customers as a mod- 
ern, efficient and progressive company. 
We could not have earned this reputa- 
tion so rapidly in any other way.” 

Radford now flys a twin-engine Piper 
Apache in traveling about the western 
United States. Apache is the fifth in 
a series of private aircraft he has owned, 
starting with a Stinson Station 
Wagon in 1951, followed in succession 
by three Beech Bonanzas, each aircraft 
a little better equipped than its pred- 
€CeSSOr. 

Radford flys the Apache approxi- 
mately 350 hr. per year calling on dis- 
tributors and negotiating contracts. 
Greatest part of his time is devoted 
to the supply company comprised of 
Radco Products, Inc., and Radco Man- 
ufacturing Co., manufacturers of sliding 
aluminum windows and doors. He is 
also president of two other companies 
devoted to real estate and also recently 


formed Radco Extrusion Co., Inc., and 
Radco Screen Products,, Inc. Addition 
ally, he is first vice president of th 
Sliding Glass Door Institute located in 
Los Angeles. 

All of these enterprises make Rad 
ford a very busy man and yet the ai 
plane makes it possible for him t 
spend evenings and weekends at hom 
and even squeeze in a night schoo 
course. 

Even the fact that his company 
now located in Santa Maria is a dir 
result of the effect flying has had 
his business methods. Until Noven 
ber, 1956, the company was located in 
the Los Angeles area with facilities 
three different sites in Burbank. Ha 
ing established the practicability an 
economy of business flying, Radfor 
decided to move out of the sprawling 
Los Angeles complex and into Sant 
Maria where he could benefit fro 
lower property prices and lower labo 
costs. Not the least of his considera 
tions was escaping Los Angeles’ trafh 
and smog. Present main plant site i 
on the Santa Maria Airport which wa 
originally constructed as a training bas 
for Lockheed P-38s during World Wa 
II. A taxiway leads to within 20 yd 
of Radford’s office door. 

Reason for selecting this site wa: 
that it supplemented his flying activi 
ties and buildings could be leased fro 
the city at nominal costs. 

Plans for expansion for his busine 
are presently directed toward locatin 
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Schweizer 1-26 Has Design Changes 


Schweizer 1-26 sailplane, 100th off production line, has new metal turtle back and plastic 
tail fairing. Cockpit interior also has been improved. Aircraft was delivered to Antelope 


Valley Soaring Club, Palmdale, Calif. 


Sailplane is available in kit form (AW July 14, 


1958, p. 98). Wingspan is 40 ft.; aircraft has flown as far as 300 mi. 
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PUMP — 
PRIMERS 


GEROTOR aircraft pump 
can handle several differ- 
ent fluids and functions 
simultaneously 


The unique construction of the 
Gerotor type pump permits aircraft 
systems designers to combine several 
pumping functions in a single pump 
housing mounted on a single pad and 
driven by a single shaft. 
> Basically a form of internal gear 
pump, the Gerotor has only two mov- 
ing parts: an inner toothed element 
meshing with an outer toothed ele- 
ment. The inner Gerotor has one 
less tooth than the outer and the 
“missing tooth” provides a chamber to 
move the fluid from the intake to the 
discharge. (See Fig. 1). The volume of 
the chamber multiplied by the number 
of driver teeth and RPM determines 
the quantity of fluid pumped. 


FiG. 1 
> Both Gerotor elements are mounted 
eccentric to each other on the same 
shaft. This structure permits stacking 
a number of sets of Gerotors along the 
same shaft, in a common housing. By 
simply providing each set with a sep- 
arate compartment and inlet and dis- 
charge ports, several fluid systems can 
be served simultaneously and without 
nterference. (See Fig. 2). Different 
capacities can be provided for each 
system despite the common driving 
shaft speed by varying the diameter 


or thickness of the Gerotor elements to 
vary the volume of the tooth chamber. 


FIG. 2 
> Diversified systems such as lubrica- 
tion, scavenging, low pressure hydrau- 
lic servo systems and motors up to 
pressures of about 1000 psi may be 
centralized in this manner and mul- 
tiple pump installations avoided. 
>» Advantages — The Gerotor is a posi- 
tive displacement pump. It is simple 
and compact, lightweight, valveless, 
provides high volumetric and mechan- 
ical efficiency and offers exceptional 
performance at high altitudes. 
> Technical data—is available and your 
inquiry is invited. Write: 


W. H. NICHOLS CO. 


4t Woerd Avenue, Waltham 54, Massachusetts 
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MISSILE-READY CAPACITORS 


—thanks to Sprague’s PV-100A 


It has been more than three years since Sprague originated Specification PV-100-the first 
high reliability capacitor specification for missiles and other critical applications. This speci- 
fication and a later revision, PV-100A, have proved so comprehensive and so successful in 
providing ‘‘the highest order of reliability known to the capacitor industry” that their 
provisions are currently reflected in every military specification covering high reliability 
capacitors. This is a distinction shared by no other capacitor manufacturer. 


The capacitors manufactured by Sprague to PV-100 and PV-100A standards have 
amassed a record of reliability far in excess of original expectations. On high frequency 
vibration, shock, and other environmental tests, failure rate has been almost zero. On 
accelerated life tests (250 hours at 140% rated voltage, 125° C) failure rate has been less 
than .05%. This performance is virtually impossible to beat . . . now and for some years 
to come. But Sprague doesn’t stop here. The company’s research on materials, processes, 
and controls is now more intensive than ever. Sprague knows that only through continuous 
research can high reliability be made higher. 


If you’re interested in the fine points of high reliability capacitors, call your Sprague 
District Office or Representative. Or write letterhead request for Sprague’s Hyrel Bulletin 
2900A and Specification PV-100A to Technical Literature Section, Sprague Electric 
Company, 327 Marshall Street, North Adams, Mass. 


SPRAGUE 


THE MARK OF RELIABILITY 


SPRAGUE COMPONENTS: 
CAPACITORS ¢« RESISTORS «¢ MAGNETIC COMPONENTS e TRANSISTORS ¢ INTERFERENCE FILTERS e« PULSE NETWORKS 


HIGH TEMPERATURE MAGNET WIRE . CERAMIC-BASE PRINTED NETWORKS ° PACKAGED COMPONENT ASSEMBLIES 
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property on abandoned or little-used 
airfields. Arrangements were recently 
concluded for leasing a building on 
a former Navy field near San Diego. 
Initially this building will be used for 
warehousing Radford’s sliding — glass 
doors and screen products. He plans 
to open a manufacturing facility at the 
San Diego site in the near future. 

He has examined airport sites in 
Arizona for additional facilities but has 
not as yet concluded any firm 
agreements. Present dependence on 
aircraft precludes consideration of any 
site not airport-located. Much of this 
airport property, located on abandoned 
military fields, can be obtained at low 


cost and out of the high tax area of 
large metropolitan areas such as Los 
Angeles. 

Actual cost of operating the Apache 
for business purposes works out like 
this: 

e Direct operating costs for fuel and 
oil are $6.52 per hour. Figure is base« 
on 18 gph. consumption, 42.2 cents 
per gal. for fuel (6¢ per gal. highway 
tax is refunded) and, at an averags 
speed of 173 mph., cost per mile 
$.044. Of cost per hour is alm 
insignificant, since only one quart per 
engine is added every 33 hr. 

e Other direct operating costs are $240 
per year for hangar space, $250 per 


Vanguard 2C Fan-Wing Undergoes Ground Tests 


Vanguard 2C fan-wing vertical takeoff and land aircraft has completed 12 hr. of ground 
runup tests at Vanguard Air & Marine Corp. plant at Paoli, Pa. Design envisions both 
military and civil versions (AW May 25, p. 129). Vanguard next will be airlifted by 
U.S. Air Force to Moffett Field, Calif., for wind tunnel tests at Ames Laboratory. Van- 
guard 2C is two-place configuration powered by a single Lycoming 0540-A1A piston 
engine mounted behind the cockpit; wing rotors are three bladed. Engine transmits 
power to ducted pusher propeller via a shaft about 10 ft. long. Tail duct is 5 ft. in diameter 
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A Special Memo 
from 


ROCKETDYNE 


toa 


PHYSICIST 


Rocketdyne, the Nation’s leader in 
Research & Development of high 
and low thrust propulsion systems 
has a position demanding 


PROJECT RESPONSIBILITY 


for a Senior Research Scientist or 
Specialist to perform 


THEORETICAL — EXPERIMENTAL 
RESEARCH in 
ELECTRICAL PROPULSION 


including 
IONIZATION OF SPECIES 


ELECTRICAL DISCHARGE 
PHENOMENA 


ION ACCELERATION 


Desired Qualifications: PhD de- 
gree and five years of applicable 
experience. 


Please write: 
Mr. H. J. Jamieson, 
Engineering 
Personnel Department, 
6633 Canoga Ave., 
Canoga Park, California 


ROCKETDYNE #2 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
First with Power for Outer Space 
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PRODUCT 
SUPPORT ENGINEERS 


URGENCY — SPEED— RELIABILITY. These words 
describe Convair-Astronautics top-priority program of 
activating Atlas ICBM bases throughout the United 
States. Included in this immense task is the job of train- 
ing Air Force personnel, developing and producing hun- 
dreds of technical manuals and providing technical assist- 
ance to the Air Force. The Product Support department 
at Astronautics is responsible for this assignment and to 
accomplish this, it must double in size within the next 
two years. Engineers qualified to participate in this long- 
range program will find excellent growth opportunities in 
the following areas: 


BASE ACTIVATION — Design or liaison engineers with 
degrees in mechanical, electrical or electronic engineering 
and experience in electrical or mechanical systems are 
required for liaison work at missile launching complexes, 
or design support work on launch control equipment, 
propulsion systems, automatic programming and check- 
out equipment, and missile checkout operations. Assign- 
ments at Warren AFB, Cheyenne, Wyoming; Offutt AFB, 
Omaha Nebraska. 


TRAINER DESIGN —Trainer Design engineers (elec- 
tronic and mechanical) with degrees in ME, AE or EE 
are needed to design simulators to be used in the training 
of Air Force personnel on the Atlas weapon system. 


FIELD SERVICE— Engineers, preferably with degrees 
in ME, AE or EE and field or in-plant hardware experi- 
ence are needed to act as technical representatives to the 
Air Force on the Atias ICBM. Assignments will be at 
Vandenberg AFB, Santa Maria, Calif. A field service 
bonus is authorized for field assignments in excess of six 
months. Per diem paid for assignments under six months. 
* 


Our engineering representatives will be conducting 


INTERVIEWS in major cities soon: 


Call our permanent recruiting office in New York, 
EL 5-3550 


Qualified Product Support Engineers are urged to send 
a detailed resume at once so advance arrangements can 
be made for a confidential interview. Write to Mr. T. W. 
Wills, Engineering Personnel Administrator, Dept. 130-90 


CONVAIR/ASTRONAUTICS 


Convair Division of 


GENERAL DYNAMICS 


5620 Kearny Villa Road, San Diego, California 





year for periodic inspections, and about 
$600 per year for hull and liability in- 
surance. This is a total of $1,090 per 
year, or, based on 350 hr. flying per 
year, about $3.12 per hr. 

¢ Total direct operating cost comes to 
$9.63 per hr. or slightly less than $.06 
per mile. 

Initial cost of the Apache was ir the 
vicinity of $42,000, which is at first 
startling to many small businessmen. 
i‘urther examination of the tax bene- 
fits that accrue to a business aircraft 
owner reveals that the actual cost to 
the company is nominal in the long 
Tun, 

Radford’s company pays 52% fed- 
eral and 4% state taxes. On the pur- 
chase of a new aircraft, tax regulations 
permit depreciation writeoff of one-half 
the first year, one-quarter the second 
year and one-eighth the third and fourth 
years. Therefore, of the initial $42,000 
cost, less than $18,500 is borne by the 
company during the four-year period. 


Resale Gains 


At the end of four years, operating 
approximately 350 hr. per year, re- 
sale value of the Apache could well be 
$18,500, judging by the resale value of 
Radford’s previous aircraft. If the air- 
craft is sold for $18,500, a capital gain 
tax of approximately $5,000 will be 
assessed. Latter figure works out to 
$1,250 per year, or about $3.52 per hr. 
Adding this hourly cost to the previous 
figure brings a total of $13.04 per hour 
total cost or about 7.5¢ per mile. 

Another way of judging the econ- 
omy of business flying is by reckoning 
the time saving on executive salary. 
Radford pays himself a salary of approx- 
imately $25,000 per year or about $100 
per working day. Driving time to San 
Francisco is approximately 7 hr., to 
Los Angeles about 5 hr. By compari- 
son, flying time to San Francisco is ap- 
proximately 14 hr., to Los Angeles 50 
min. Radford frequently works in his 
ofice until 10 am., flies to San 
Francisco for a luncheon date with a 
distributor and is back in his office by 
3 p.m. for further work. Carrying out 
this sort of close personal contact with 
business associates would not be pos- 
sible except for air travel. Even com- 
mercial airline travel is too restrictive 
as far as time schedules and frequency 
of flights are concerned. 

One of the most frequently heard 
objections to business flying is “I'd 
like to fly but my wife won’t let me.” 
Radford’s wife js enthusiastically in 
favor of his business flying and often 
accompanies him on trips. His wife 
is a 50% stockholder in his companies 
and Radford claims she is one of his 
best salesmen. In reply to a query 
from a friend at a luncheon one after- 
noon, Mrs. Radford said she only wor- 
ries about her husband when the 
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H. D. Elverum, Supt. of Assembly 
Honeywell Aeronautical Division 


2 w Production Engineers 
... here are opportunities 
to )01n @ group 
responsible for production of 
advanced space controls @ 


**‘A unique feature of man’s explorations in space is his utter depend- 
ence on automatic controls. Flight controls, environment controls, 
instrumentation and data processing, inertial guidance and naviga- 
tion . , . these are the work areas of Honeywell Aero, a division of 
the world’s largest producer of automatic controls. 

“Our group at Honeywell is concerned with production in these 
advanced control fields. Currently, we have openings for electronic 
and mechanical assembly engineers. These men will be responsible 
for placing into production such complex devices as platforms, 
floated gyros, accelerometers, vertical and rate gyros, calibrators, 
and computers. They will work directly with Design Engineers 
through design—be responsible for introducing production know- 
how and techniques into original design—for estimating, processing, 
and tooling during the pre-production phase—for coordinating 
assembly and calibration efforts during initial production phases. 
“If you are a qualified production engineer interested in a rewarding career 
with Honeywell Aero, send information on your background, interests, and ac- 
compiishments to Bruce D. Wood, Technical Director, Dept. 846F.’’ 


Honeywell 


AERONAUTICAL DIVISION 


1433 Stinson Blvd. N.E., Minneapolis 13, Minnesota 
To explore professional opportunities in other Honeywell operations 
coast to coast, send vour application in confidence to H. D. Eckstrom, 
Honeywell, Dept. 846F, Minneapolis 8, Minnesota. 
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most portable of 


Here’s x-ray that’s truly portable — 
you can take it with you. It’s General 
Electric’s new LX-140 — with a 
compact tubehead weighing only 
464% lbs. Travels with control unit 
in a jolt-resistant case that looks like 
a handsome piece of luggage. Tote 
it along to inspect pipe lines, pres- 
sure vessels, castings, aircraft, storage 
tanks, tank cars, ships. 

Power aplenty! Highest voltage per 
pound — 70 to 140 kvp range. Able 
to radiograph 1%4-in. steel with a 
90-second exposure. And easier to 
operate than a TV set. 

Your G-E x-ray representative has 
the facts. Or write X-Ray Depart- 
ment, General Electric Co., Milwau- 
kee 1, Wisconsin, for Pub. WA-94. 


Sequence shows ease of working with 
the LX-140. Its beam-defining cone pro- 
vides an avtomatic 9-in. focal-film distance. 


Progress 's Our Most Important Product 


GENERAL @@ ELECTRIC 





weather is bad, because this means he 
will drive instead of fly. She concedes 
that another strong point in favor of 
flying is that it permits more family life. 

The flying bug bit Radford in 1950 
when a friend at Glendale Airport 
soloed him in an Ercoupe. A business 
trip to Sacramento became necessary 
coincident with the requirement for a 
solo cross-country. Radford combined 
business with pleasure, flew the Ercoupe 
to Sacramento, thereby completing the 
cross country requirement and fulfilling 
the business obligation simultaneously. 
Trip -was made in one day where it 
had formerly taken two days of hard 
driving with an overnight stay. 

Convinced that it would be an asset 
to his business, Radford bought his first 
aircraft, a Stinson Station Wagon, in 
1951. Average yearly utilization on the 
Stinson was only about 50 hr., but this 
figure has grown through the succeed- 
ing Beech Bonanzas to the Piper 
Apache which now logs about 350 hr. 
per year. 


Dealer Maintenance 


Maintenance on Radford’s aircraft 
is always performed by the respective 
dealer. In the case of the Bonanzas, 
Beech distributors always did the pe- 
riodic checks. With the Apache, main- 
tenance is performed by a Piper dealer 
at Hawthorne Airport in California. 
Radford’s personal feeling is that a dis- 
tributor or dealer is more apt to know 
the latest bulletins and maintenance 
tips on the aircraft than would some- 
one who performs maintenance on dif- 
ferent types of equipment. 

This maintenance practice has _be- 
come policy since an incident which 
occurred on a flight to Seattle resulted 
in a forced landing for Radford and his 
wife at Portland, Ore. A mechanic 
changed oil in his Bonanza and re- 
placed the non-detergent oil with a 
detergent oil. Result was that carbon 
deposits clogged the oil strainer, result- 
ing in the engine oil being pumped 
overboard. Thereafter, maintenance 
was always scheduled to be done by a 
dealer in the Los Angeles area. A few 
hours’ stop-over in conjunction with 
a business trip to Los Angeles is usually 
sufficient for a periodic inspection; 100- 
hr. inspections are arranged for when 
the aircraft can be left with the dealer 
for two days. 

One of the many times when the 
aircraft saved the day occurred when a 
newly purchased truck was damaged 
when a broken fan pulley pierced the 
radiator. Parts for repairs could only 
be located at the assembly plant near 
San Francisco. A telephone call started 
parts on the way to Oakland Airport 
while Radford was en route in the 
Apache. New parts were installed as 
soon as the aircraft returned to Santa 
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1° angular displacement— 


NORDEN’S BRL-5 
ANGLE ENCODER 


A 4\4-mile crater on the moon, or a table tennis ball at 
a distance of a mile—these are examples of the 
extraordinarily acute .001 degree angular displacement 
which can be sensed and encoded by the BRL-5 
Precision Angle Encoding System. 

The system is made up of a small, light transducer 
and an associated electronic encoder which converts 
angular data into digital language. The transducer is less 
than the size of other angle encoding devices having 
lower resolutions. Three and three-eighths inches in 
diameter, it weighs only 5 lbs. 6 oz. 


The transducer features a unique capacitive averaging 
technique. Accuracy depends on the precision with 
which the phase of two AC signals represents the 
relative angle between two stators. Since each signal is 
generated by the simultaneous action of 360 finely 
engraved serrations, with any inaccuracies averaged out 
over 360 samples, exceptional precision is assured. 


First made for optical instruments such as the 
BALLISTIC RESEARCH LABORATORY’S Space 
Probe Optical Recording Telescope (SPORT), the BRL-5 
has many potential uses. These include missile launching 
platform positioning, machine tool rotary table 

indexing, stable platforms, missile test range data 
acquisition, and air-borne instrumentation. 

Produced in cooperation with Colorado Research 
Corporation, of Denver, the BRL-5 is another example 
of Norden’s engineering excellence. Write, or call 
TRinity 4-6721, for complete data or engineering 


* consultati 


Department, Wiley Street, Milford, Connecticut 





Garlock rubber parts 


When you specify molded, extruded, die-cut, and metal- 
bonded rubber parts, be sure they are right for the job. 
Garlock conducts over twenty different tests on rubber 
materials before, during, and after manufacture. These 
tests are continuous and exhaustive. First the rubber is 
compounded with carefully selected materials and mixed 
exactly to specification. Then it is tested for durometer 
hardness, tensile strength, elongation . . . resistance to 
water, weather, temperature . . . many other vital charac- 
teristics. For instance, in determining aging, the rubber 
compound is left at room temperature for extended periods. 
At the same time, identical rubber compound is exposed to 
extreme heat in an accelerated aging test and then re- 
turned to room temperature, after which the effects of heat 
are determined. For ultimate elongation, a series of rubber 
pieces .075” thick are precisely stretched to the breaking 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


are thoroughly tested 


point and the increase in length accurately recorded. Scien- 
tific measurements like this using ASTM methods, plus 
quality control throughout manufacture, assure you of the 
finest molded and extruded rubber parts available. Special 
attention is given to compounds which must meet military 
and SAE-ASTM specifications. 


Whatever rubber your design calls for—from Silicone for 
intricate, high and low temperature applications to Viton* 
for extreme temperature and solvent resistance—Garlock 
has the answer for you. Make your selection from thor- 
oughly-tested rubber compounds. Parts from these com- 
pounds are another of the Garlock 2,000... two thousand 
different styles of packings, gaskets, and seals for every 
need, For complete information, contact your Garlock rep 
resentative, or write 


For Prompt Service, contact one of our 26 sales offices and warehouses throughout the U.S, and Canada, 


GQanntocx 


Peackings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 


*Du Pont Trade Mark 


Canadian Division: The Garlock Packing Co. of Canada Ltd, 


Plastic Division: United States Gasket Company 











Maria and the truck made ready that 
same day for continuing delivery. What 
otherwise might have been a two-day 
delay was reduced to less than one day. 

Future plans to increase the aerial 
mobility of the Radford enterprises in- 
clude the purchase of a single-engine, 
four-place airplane for the use of em- 
ployes. Main idea is to permit engi- 
neers and other executives the same 
rapidity of contact possessed by Radford. 
Presently, Radford is the only member 
of his companies qualified to fly the 
Apache, although most of his executives 
have at least a private license. Since 
Radford feels a man is more valuable 
if he can fly, he plans to obtain an in- 
structor’s rating and combine business 
trips with his key men while giving 
instruction. 


Visiting Planes Aid 


Tucson Commerce 

Approximately $1,500 per day has 
been poured in the Tucson, Anz., 
metropolitan area by pilots and passen- 
gers from some 205,000 transient air- 
craft stopping at this city’s municipal 
airport, a recently completed 10 vr. sur- 
vey indicates. 

A program by the Tucson (Ariz.) 
Airport Authority during this period, 
ended April 30, 1959, entailed making 
survey cards available to someone aboard 
each visiting airplane. Sufficient data 
was obtained from 3.1% of the total 
number of civil transient aircraft to per- 
mit compilation of what the Authority 
believes is an accurate gage of the effect 
of business aviation upon a local com- 
munity. 

Of the 4,600 cards that were filled 
out by visitors, more than 2,600 in- 
dicated the extent of spending in the 
community. Of these 63.5% averaged 
$29.30 on aircraft service, 22% averaged 
$11.20 in transportation, 23% averaged 
$20.30 on lodging, 34% averaged 
$12.90 on meals, 11.7% averaged 
$18.08 on entertainment, 11% averaged 
$44 on merchandise and .76% averaged 
$75.62 on medical care. 

By applying the dollar averages to the 
same relative percentages of the total 
number of aircraft visiting Tucson Mu- 
nicipal Airport, the Authority believes 
it is reasonable to assume that such 
planes were responsible for leaving $5.6 
million in the metropolitan area. 

More than $2.9 million was spent 
for aircraft services; $336,195 went 
for local transportation, $656,497 
went for lodging; cafes and restaurants 
received $656,901, entertainment op- 
erators received $320,418 and mer- 
chants received $665,443. 

The studv also revealed that, on the 
basis of 4.231 survey cards. there was an 
average of 3.12 persons aboard the air- 
craft responding to the enquiry. 
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GROW WITH AIRESEARCH 
IN ELECTRONICS 


$ 


e AiResearch Central Air Data Com 
weapon system, provides informat 
control, radar, automatic flight cont 


Expansion in electronics and 
openings at all levels for qualifies 
Central Air Data systems on the A 
A3J and McDonnell F-4H,. as 


aircraft and missile projects 


puter for North American’s A3J, Navy's first 
lealing with bombing, navigation, engine inlet 
ind cockpit instrumentation. 


romechanical activity is creating excellent 
| engineers. Diversified programs include 
ir Force B-70 and F-108, North American 
vell as other commercial and military 


Openings in the following areas: 


FLIGHT SYSTEMS RESEARCH Genera! 
lems in motivation and navigat 
air and space; required backgr 
in astronomy, physics, enginee 
DATA SYSTEMS RESEARCH Experiencé 
physical measuring devices 
electromagnetic, atomic, ther 
and mechanical approaches. 
CONTROLS ANALYSIS Work in prelli 
design stage involves servor 
nisms analysis and analog co) 
techniques. 

FLIGHT DATA COMPONENTS Analysis 
posal, design and development 
in the following specialties 
analysis, servo thecry, transduce 
transistors, airborne instrument 
analog development of high and 
temperature problems. 


THE 


»b- © ELECTROMAGNETIC DEVELOPMENT Work with 


in magnetic amplifiers requires know}- 

id edge of electromagnetic theory, mate- 
rials and design methods. 
INSTRUMENT DESIGN Electromechanical 
design of force-balance instruments, 
pressure measuring devices, precision 
gear trains and servo-driven position- 
ing devices. Experience in electrical 
and electromagnetic transducers 
desirable. 
AIRBORNE INSTRUMENTATION ANALYSIS 
AND DESIGN Work involves solving 
problems in accuracy, response and 
environmental effects. 


Send resume to: 
Mr. G. D. Bradley 
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Pratt & Whitaey J75 turbojet of 15,000 Ib. t 


hrust, plus afterburner, has a 


combat radius of about 500 naut. mi. Speed is in excess of Mach 2, Both armament and fuel are carried internally. 


Aviation Week Pilot Report: 





F-106 Hits Mach 2 on Radar Intercept 


By Robert I. Stanfield 


Andrews AFB—Air defense-capabilits 
of Convair’s supersonic F-106 Delta 
Dart was evidenced by this AviaTIoNn 
Weex pilot-editor, flymg a radar-guided 
intercept of a Martin B-57 “invader” up 
to 48,000 ft. at speeds inclusive of 
Mach 2, straight-and-level. ; 

The all-weather jet interceptor, 


Hughes Super Falcon GAR-3 radar-guided missiles, shown with the all-weather interceptor. 


126 


coupled with its Hughes MA-] aircraft 
and weapon control system, and acting 
on information programed from 
SAGE (semi-automatic ground environ- 
ment) and TACAN (tactical air navi- 
gation) stations, can be flown auto- 
matically from wheels-up following 
takeoff to flare-out before touchdown. 
Complete F-106/MA-1 weapon sys- 
tem is designed to intercept and destroy 


enemy bombers, both subsonic and 
supersonic, operating from sea level to 
over 70,000 ft. Armament includes the 
Hughes Super Falcon GAR-3_ radar- 
guided and GAR-4 infrared-guided mis- 
siles and the Douglas Genie MB-] 
atomic rocket. Both armament (in the 
belly) and fuel are carried internally, 
though the Dart can be equipped with 
droppable wing tanks for ferry flights. 
Power is supplied by a Pratt & Whit- 
ney J75 turbojet of 15,000 Ib. thrust, 
plus afterburner. Ferry range of the 
F-106 is 2,350 naut. mi. Combat radius 
on internal fuel is about 500 naut. mi. 
Wing span is 38 ft., 1.6 in. Length is 
70 ft., 8.78 in. Height from ground 
to top of vertical fin is 20 ft., 3.32 in. 


Digital Computer 


“Brain” of the MA-] is the “Digi- 
taire,” the Dart’s airborne digital com- 
puter. Key subsystem is the ‘Tactical 
Situation Display (TSD) that projects 
a map display on a cockpit screen per- 
mitting the pilot to follow the course 
of the mission pictorially, Maps change 
automatically, according to the aircraft's 
location. Small symbols on screen rep- 
resent the interceptor, the target’s posi- 
tion and movement, and the heading 
the F-106 should fly to reach the target. 

Aircraft’s automatic flight control 
system (AICS) operates its elevons 
(movable aileron-elevator surfaces on 
rear of wing) in response to commands 
received from the digital computer. In 
formation received by the AFCS origi- 
nates in the flight-sensing instruments, 
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: 


TACTICAL Situation Display map allows the pilot to follow the course of his mission pictorially. Note small black symbol, bottom- 
center, representing the interceptor as seen by pilot. Maps also show the position aad movement of the target aircraft. 


ground stations feeding intelligence to 
the MA-1, the airplane’s own radar sys- 
tem and the computer's own memory 
drum. AFCS also functions during the 
return portion of the mission. 

Once within combat radius the Dart’s 
own airborne radar system guides the 
airplane to where it automatically 
launches its armament, following which 
it may be automatically flown back to 
its own base. 

The F-106A is now operational with 
the North American Air Defense Com- 
mand (NORAD). Its first flight was in 
December, 1956. It was first opera- 
tional last June with Air Defense Com- 
mand’s 539th Fighter Interceptor 
Squadron at McGuire AFB, N. J. 
(AW July 27, p. 41), where it is under- 
going Category 3 (environmental) test- 
ing. Darts are also moving into the SAGE Direction Center at McGuire AFB, N. J., headquarters of the N. Y. Air Defense 
95th FIS at Andrews AFB, Md., and Sector. Wéindowless building, four-stories high, is built of self-blasting concrete. 
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NEW VOUGHT PROJECTS 
OFFER CAREER APPEAL 
TO CREATIVE MEN 
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Space, ASW, and weapon system work | 


at Vought requires continuous R &© D 
in methods and materials, structures and 
design. These projects have prompted 
exploratory work in the following areas: 


Structures 
(Supersonic and Hypersonic) 
Heat transfer, thermal stress and deflec- 
tion analysis, and stress analysis using 
high-speed computers. 


Manufacturing R & D 
Welding and brazing of super alloys and 
exotics; advanced forming and cutting 
studies; prediction of metal fabricability. 


Industrial Engineering 
Project estimating, work sampling, line 
load and balance, and packaging and in- 
stallation of new procedures, 


Antisubmarine Warfare 
Studies of detection and classification 
techniques involving Acoustics, Geo- 
magnetism, Geophysics, Electromagnet- 
ics, Electrochemistry, Math. 


Engineering Planning 
Man-hour and budget forecasting, and 
project planning and scheduling. 


Structures Materia/s 
Advanced metallurgical analysis of ex- 
otic materials. High-temperature studies. 
Refractories, ceramics. Fusion welding 


of precipitating hardening stainless steels 


and tool steels. 


Flight Test Instrumentation 


R & D in new techniques for electronic | 
gathering and reducing of flight test data. 


Aerodynamics 
Wind tunnel and model work employing 
Vought’s 3,800-mph high-speed wind 
tunnel and new “high-temperature” 
laboratory. 


| 
| 
| 
| 


| 





Qualified applicants are invited to write: 
Engineering Personnel 
Dept. M-34 


OALLAB, TEXAS 





to Geiger AFB, Wash., and Castle 
AFB, Calif. 

Performance and characteristics of 
this weapon system, some of which 
were noted during Aviation WEEK 
intercept, included: 

e Navigation methods. Available are: 
standard close control in which aircraft 
operates under direct guidance of a 
ground radar station; modified close 
control in which the F-106 does its own 
vectoring based on target data (altitude, 
speed and direction) from SAGE and 
TACAN; AUTONAYV, which uses only 
TACAN data and requires no infor- 
mation from SAGE. Any of these 
systems may be flown either manually 
or automatically. 

e Attack course. This can be either 
lead collision or pursuit, depending 
on the attack situation, and has spe- 
cial steering for visual identification in 
peacetime. Any attack can be flown 
either manually or automatically. 

e Counter-countermeasures. Varied 
tracking, homing features are incorpor- 
ated into F-106 weapon system. 

e Speed-altitude envelope. Maximum 
speed is specified in excess of Mach 2. 
Maximum steady-state altitude is about 
57,000 ft. with zoom capability higher. 
With proper use of the F-106,MA-1 
system, targets up. to 70,000 ft. can 
be attacked successfully via snap-up (a 
zoom attack from beneath the target, 
based on computation of target altitude 
and F-106 altitude and speed. Angle 
of zoom varies with each attack and 
with type of weapon to be fired). 

© Range-test flights. Ferry mission of 
2,350 naut. mi. allows a nonstop flight 
from Edwards AFB, Calif., to McGuire 
AFB. Altitude would be about 41,000 
ft. at Mach .92. Test or training mis- 
sion would assume a two-minute dash 
at Mach 1.6. 

e SAGE tie-in. Search radars cover 
both interceptor and target, sending 
data to the SAGE center by telephone 
lines. All commands to the F-106 may 
be sent either by voice or automatic 
digital data link. Control of the air 
battle is with the SAGE direction cen- 
ter. The F-106 would be used simul- 
taneously with other interceptors, such 
as Bomarc and Nike missiles. 

e Armament. MB-] can be used at all 
aspect angles at targets that are not jam- 
ming or otherwise destroying accurate 
launch range information. GAR-3A 
and GAR-4A have a variety of counter- 
countermeasure features and do not te- 
quire precise range information for such 
successful launch. 

Intercept of a Martin B-57 twin-jet 
“invader,” flying at Mach .6, was made 
from Andrews AFB and coordinated 
with the New York Air Defense Sec- 
tor’s SAGE direction center at McGuire 
AFB. Airplane flown was F-106B 57- 
2522, two-place tandem version with 
trainer capability. The “B” has all the 





VOUGHT TAKES AIM 
AT THE SUBMARINE 


Submariners, submarines and sub- 
launched missiles are intimate friends 
of a special engineer/scientist task force 
at Chance Vought. 


Vought’s ASW team, drawing on a ten- 
year backlog of comprehensive subma- 
rine experience, is working with the 
Navy and its Fleet units to develop 
advanced means of protection against 
attack from under the seas. 


Vought engineers have assisted in the 
design of the missile installation in some 
of the Navy’s newest subs. They have 
cruised aboard missile subs in pioneering 
voyages. They have learned the ways 
and habits of submarines. The company 
now is applying this valuable insight into 
virtually every phase of antisubmarine 
warfare. 


Vought’s oceanographic studies are 
designed to discover new, usable in- 
formation about the submarine’s en- 
vironment. The lay of the land thousands 
of fathoms down is important in finding 
and fighting subs. 


Fleet subs and aircraft are being oper- 
ated for Vought in other tests. Under 
contract with the Office of Naval Re- 
search, company scientists and engineers 
are investigating sub detection tech- 
niques which employ new phenomena. 


Vought’s weapons-wise design and 
manufacturing teams can be counted on 
to transform the newest findings into 
complete and effective defensive 
systems, in whatever direction ASW 
studies lead. 


Antisubmarine warfare, along with 
atmospheric missile and piloted aircraft 
development, are specialties in Vought’s 
Aeronautics Division. Other major inter- 
ests are being aggressively advanced in 
the company’s Astronautics, Electronics, 
Research, and Range Systems Divisions. 


O466480, FTELAO 
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SALT WATER SHELL GAME 


Find the sub. It is somewhere in the ocean basins that more subs n¢ itching, too. So go the steps in one 
cover 70 per cent of the earth’s surface. Listen for its of history's | hest defense problems. So runs the 
motors. Find the hum that is lost in the din of marine routine aboard Navy ships and planes. Round-the- 
life. Keep the sub at a safe distance. With one of its clock work forced by the efforts of American in- 
nuclear missiles, it can destroy any U. S. city. Don’t. dustry and ity to provide the equipment needed 
be decoyed by a single prowler...an estimated 450 to cut the |] World’s biggest menace down to size. 


a, 


f’oucHn 


reuas 





AVIATION WEEK Pilot-Editor Robert I. Stanfield prepares to take off in Convair F-106. 


performance characteristics of the 
single-place “A” but incorporates the 
additional seat, compensated for by a 
smaller fuel capacity. 

Along with Aviation Weex pilot, 
and in the front seat, was Maj. Joseph 
W. Rogers of Air Defense Command 
headquarters. 

Built by the Convair Division of 
General Dynamics Corp. in San Diego, 
Calif., the F-106 is not unlike its Con- 
vair predecessor, the F-102A, in appear- 
ance. Both are delta-wing aircraft with 
identical spans. The Dart incorporates 
a dual nose gear and truncated vertical 
fin. Its air inlet ducts are moved back 
of the cockpit to the wing root, accentu- 
ating the wasp waist of its fuselage. 
Small notch cut into wing leading edge 
prevents excessive spanwise flow, (aid- 
ing low-speed landing characteristics), 
replacing the aerodynamic fences used 
on the F-102A. 

The F-106 sits high, and a ladder is 
used for climb to the snug cockpit 
rhe pilot is tightly rigged with Mae 
West life jacket, chute, and emergency 
equipment. Oxygen is fed under pres- 
sure via a mask worn throughout the 
flight, from initial taxiing to final 
touchdown. The microphone is “hot,” 
and the mike button need only be acti- 
vated for outside transmission 

Instrument panel is small and com- 
pact. Left side included a drag chute 
handle, command and target altitude 
indicator (which would show altitude of 
target and prescribed altitude for 
snap-up to target), needle and_ ball, 
acceleration indicator, Mach _indica- 
tor (to 2.2) and aizspeed indicator 
(to §20 kt.) altimeter and clock. 

Center panel includes data link an- 
nunciator (which shows whether the F- 


130 


106 computer is taking data link sig- 
nals), computer TACAN annunciator 
(which tells if TACAN is furnishing 
navigation information to computer or 
if the computer is dead-reckoning on its 
own stored information), ILS coupling 
equipment, directional gyro (which 
doubles as TACAN, ILS instrument), 
altimeter and rate of climb. Right side 
of main panel seats gages for pressure 
altitude, pressure ratio (measuring efh- 
ciency of compressor), exhaust tempera- 
ture, tachometer, fuel flow, fuel quan- 
tity, and warning lights. 


Geographical Map Displays 

rhe Tactical Situation Display screen 
is centered below the main panel 
Geographical map displays are screened 
through a 35 mm. film strip, illumi- 
nated from behind. Side panels include 
radio-navigation controls. Ejection lev- 
ers, at seat sides, require but one 60-Ib 
pull for both canopy and seat 

Engine was fired up in the alert 
hangar and the Dart was taxied to take- 
off position on Andrews’ north runwa\ 
Sea level pressure was 30.14 in. Wind 
was only 3 kt., from the northwest 
Outside air temperature was 28C. Low- 
level haze, which held throughout the 
flight, reduced forward visibility to 2 mi 

Gross weight on takeoff, with 9,000 
lb. of fuel in the F-106B and two 
aboard, was about 35,000 Ib. Empty 
weight of, this airplane is 26,000 Ib 
Specifications call for an F-106 ground 
run, depending on weight, of no more 
than 2,700 ft. (to 4,300 ft. over a 50 
ft. obstacle). Landing ground roll, de- 
pending on weight, should run no 
more than 3,200 ft. (to 7,200 ft. over a 
50 ft. obstacle). 

With instruments indicating normal, 


power lever forward, the Dart started 
down the runway at 1205 EDST, really 
kicking out when the afterburner was 
brought in after about 15 ft. of roll. 
The F-106 was airborne 22 sec. later, 
after a run of about 2,500 ft., breaking 
ground at 175 kt. 

Military climbout was initiated and 
the airplane passed through 7,000 ft. 
indicating 440 kt. (Mach .75), rate of 
climb controlled to 3,500 fpm., far be- 
low true capability. Afterburner, of 
course, was cut out at 3,000 ft. Look- 
ing aft, we could just see the end of 
each wingtip. 

Airplane had moved into the scram- 
ble corridor, on the 60 deg. radial of 
Andrews’ TVOR. Our TSD worked 
beautifully, and we could see our prog- 
ress over the terrain below. The F-106 
had gone to its own autopilot (which 
will hold aircraft to its exact position 
when engaged) immediately after take 
off and at 11,500 ft., still climbing 
at 3,500 fpm. (420 kt. indicated), 
SAGE took control of the aircraft from 
Andrews RAPCON. At this point valid 
data link signals were being received, 
and airplane was about 20 mi. west 
of Dover AFB, Del. 

Che Dart was automatically climbed 
through 20,000 ft., still indicating +20 
kt. and 3,500 fpm. rate of climb, and 
up to 37,000 ft. At 37,500 ft. our cabin 
altitude was 15,000 ft. Speed was Mach 
1. The B-57, which had begun its 
run from Montauk Point, Long Island, 
at Mach .6, was indicated to be at an 
altitude of 41,000 ft. 

Interceptor was headed out to sea by 
SAGE over McGuire AFB, crossing thc 
coast on a heading of 105 deg. SAGE 
steering was somewhat erratic, and 
large corrections were being pumped 
into the F-106. The Dart was closing 
in fast on the B-57, and far in the dis- 
tance, 6,500 ft. higher than the inter- 
ceptor, the first contrail of the B-57 
could be seen. 

The B-57 was now indicated at 
43,000 ft. Our offset turn was made at 
36,600 ft. and airplane steadied in ou a 
course of 180 deg. Speed was still 
Mach | when afterburner was brought 
in and, with target contrails and B-57 
plainly visible, the Dart was “snapped 
up” at Mach 1.3. The B-57 was now 
locked into the F-106’s own radar sys- 
tem, and was a sitting duck. By th< 
time the F-106 had zoomed by (we got 
one hasty look) and turned around 
some 20 mi. had been covered and the 
B-57 was out of sight. 

Che F-106 is capable of snap-up from 
more than 10,000 ft. below its target 
Coming up from below affords a good 
radar blip, and is also the initiation of 
a good escape maneuver when using an 
atomic weapon. 

During the entire phase of this op- 
eration, the F-106 was flown automati- 
cally, through SAGE and its own svys- 
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tem, except for those moments when 
this Aviation Weex pilot took over 
the controls for manual flight, and 
when the airplane was taken off and 
landed. It is not an oversensitive air- 
plane; control response is good and feel- 
ing of stability is apparent. 

As Brig. Gen. Arthur C. Agan, Jr., 
commander, New York Air Defense 
Sector, told Aviation Week: “The 
F’-106 is the final step in evolution .. . 
with the capability of a guided missile 

. . the weapon can be controlled as a 
guided missile, but has alternative 
schemes to give a fighting man the 
chance to think and observe.” 

A snap-down to target (attack from 
above, controlled by computer so as not 
to exceed 1.5 negative g in the F-106) 
is not a recommended procedure, il 
though Gen. Agan, who feels he ‘will aoe 
fly a tactical airplane once a week or 
quit,” and who keeps in touch with the 
entire system y flying regularly, has 
snapped down on targets, during night 
missions, from altitudes up to 12,000 ft. 
higher than the “enemy.” 


Mach 2 Flight 


I’-106 had climbed to 48,000 ft. fol- 
lowing the target run, and indicating 
Mach 1.5 had descended to 43,000 ft. 
at the rate of 6,000 fpm. At this alti- 
tude, flying straight-and-level, speed 
run was initiated in which the airplane 
covered about 150 mi. in a hurry. The 
airspeed needle ran through Mach 2, 
the only abnormality being the sudden 
lighting of the maneuver warning light, 
which came on at maximum maneuver 
speed of Mach 1.9 pi . cemenemen enna 

After again taking the controls man- 
ually, the airplane was headed to 
Patuxent River where initial descent : 
to Andrews AFB would be made '-T=Te)=) Mm =4\4 
from 20,000 ft. Descent to this alti- | , 
tude, throttle back and speed brake 
out, was made at 6,000 fpm. at an in- 
dicated speed of 350 kt. Should An- 
drews have included operative ILS, a 
coupled, automatic approach could have : 
been made to flareout. | [Te] Mehale), 

Dart was brought in via GCA 

ground controlled approach), descend- 
ing to 1,500 ft. The fuel warning light 
burned as level reached 1,200 Ib. The 
airplane was flown through 4,000 ft. 
at 280 kt. indicated, descending, and 
gear was lowered at 220 kt. indicated. 
Approach was slowed to 190 kt. and the 
’-106 descended through 1,500 ft. 
at 2,500 fpm. Touchdown was made at 
150 kt. (about 173 mph.), one hour 
after takeoff, drag chute being popped 
just before touchdown. 

lhe importance of the F-106 as an 
ill-weather, fully automatic air defense UTER INSTR 
weapon cannot be underestimated. Ex- 
cept for those moments when the air- 
plane was deliberately flown manually, 
control was fully automatic, via both 
data link and a voice cross-check made 
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PANCAKE 


SIZE 11 
(data transmission) 


SIZE 15 


You can depend on one reliable source, 
American Electronics Instrument Division, 
for a complete range of precision resolvers: 


FULL RANGE OF SIZES—SIZE 8, SIZE 11, 
SIZE 15, PANCAKE RESOLVERS AND SIZE 23 


APFROVED SOURCE FOR BuOrd RESOLVERS 


MANUFACTURERS OF BOTH COMPUTING 
AND DATA TRANSMISSION RESOLVERS 


Whatever your needs for precision 


resolvers, be sure you get the entire 
picture. For complete specifications A, AMERICAN ELECTRONICS, INC. 


on units below or other ite: 
models write INSTRUMENT DIVISION 





9503 WEST JEFFERSON BOULEVARD, CULVER CITY, CALIFORNIA 








Frequency ne Velteee Impedance Functional! Ratio atio (Ounces} Range 
(CPS) Voltage (Ohms) M Error (%) | Rotor to Stator Rotor to Compensator (Degrees C) 

6 |. “a0 | od | 87 =.020 | .99 +.020 1.8 |—55° TO +100° 
“PRIIN4-159, size 1} 400. | 57 | 11.8| 356+ {1950 01 | 1.902.038 | 4.7 |—55° TO +125° 
“TRISW4-425C,Mk4Mod3, size 75 400 | 60 | 15 | 240+ j1000 iv 980+ .020 | 1.000+.00025"** | 8  |—55° TO +85° 
"95190-44A, PANCAKE. +. 16000 | 4 | 4 | 3600+ j5200 ~ 975+ .020 | 1.000+.002 | 6 |—55°TO+85°_ 
“TR23W4-755*, Size 23 | 400 100 | 2 | 775 ey Y 6.03 | .975+.020 | .985+ .010 28 |—55° 10 +85° 
“*Not illustrated. **Non/comp available with input impedances of 467 + j1580 Ohms and 130 + j370 Ohms ‘ ***When trimmed with BuOrd Amplifier. 


Input Max. | Transformation Transformation Weight Temperature 
Rati 





IR8W4-602, <)7¢ g (Wind Comp.)| 400 26 | 10 | 220+ 370°" 



























































with SAGE controller. What limitations Nav I . ASW sored by the Institute of the Aeronauti- 
there are stem from basic radar; the avy improves ‘Aix cal Sciences. 
worst of these would be height finding. Aecoustie Devices Adm. H. G. Hopwood, commander- 
The aircraft has two electrical systems, in-chief, U.S. Pacific Fleet, said that 
each of which has an alternate. San Diego—Solution to the anti-sub- the Navy is not counting on a so-called 
In event of failure of radar vectoring, marine warfare problem may lie in bet- ‘“‘breakthrough” in technology but is 
new TSD maps will also include pre- ter understanding of the ocean’s char- concentrating on improving present 
scribed scramble and recovery tracks, acteristics, rather than in the develop» magnetic and acoustic devices for sub- 
Lt. Col. James R. Cook, chief of oper- ment of a new technique or device, ac- marine detection. Key to solving the 
ations and training, N. Y. Air Defense cording to Dr. J. Warren Horton, detection problem may lie in charting 
Sector, told Aviation Week. TACAN _ technical director of the Navy’s Under- the oceans and learning more about 
and VOR patterns will overlay on cur- water Sound Laboratory at New Lon- temperature layers, currents and the 
rent maps. don, Conn. nature of the ocean floor and how these 
Data from the radar network that is Research and development, aimed at characteristics affect accoustic wave 
fed into SAGE centers includes infor- improving ASW capability, is a $21 propagation, he said. 
mation received from Navy picket ships, million program in the Navy and was Only about 2% of the seas are ac- 
airborne early warning aircraft, Texas the subject of a symposium here spon-  curately charted and from increased 
towers, DEW Line, Mid-Canada Radar 
Line, Pinetree Line, Navy blimps, etc. 


Data is transferred to IBM punch 
cards, then inserted into the computer's 
brain. The computer evaluates the in- 
formation and stores it in “memory | 
| . 


cores,” or tapes, which may be used 
again. Time required to store or recall 
information is measured in microsec- 


s 
onds. Over 4 million bits of informa- | miller 


tion may be stored for instant release. 


ree 
SAGE Center 
The center itself is housed in a win- B. A\ U \A N| 
dowless four-story building built of 





blast-resistant reinforced concrete. The 

outside walls are six-feet thick and the y \] \f 
interior partitioning walls are 12 in. V V V 
thick. Air conditioning holds the tem- 


perature to 72 deg. inside. An alter- 


nate system is on tap, for should the ELECTRIC CONTROL WELDER 
power fail the heat generated by the | 
electronic equipment within would in 
three minutes run the temperature in 
the neighborhood of 130 deg. 


The SAGE organizational setup in- Brings out BEST 


corporates seven divisions, under di- 
rection of NORAD at Colorado Springs, | in Tl G Weildin 
Colo. Each division is made up of up to | g 
five sectors, similar to New York’s, for 
which 26th Division headquarters is at 
Hancock Field, Syracuse, N. Y. 

The Weapons Room at the New 
York Sector embraces four teams, with This new Miller development improves quality, speed and 
five intercept controllers under each f ‘ ai Rall ic fixt 
team director. Each controller can han- range of tungsten inert gos welding in all automatic ixture 

and manual applications. Balanced wave (BW) character- 


dle one to 10 intercepts simultaneously, : ‘ ee 
depending on his proficiency, with data istic results from new Miller balance control which elimi- 


link cross-checks being made by voice. nates the d-c component present in most welding currents. 
During intercept the computer makes Output of the Miller BW welder is ONLY pure a-c, DELIVERS: 
a new calculation every 15 sev. The 
SAGE digital computer, the AN/ E 4: 

ee . cellent arc stabilit 
FSQ-7, can make up to 65,000 com- r a 
putations per second. 

Units of the N. Y. Air Defense Sec- Deeper penetration 
tor include, in addition to the 539th 
and 95th FIS’s at McGuire and An- Faster welding speeds 
drews, the 46th Air Defense Missile 
Squadron (Bomarc), the Sth FIS at , 
Suffolk County, N. Y., AFB, the 6th Complete particulars will be sent promptly upon request. 
\ir Defense Missile Squadron (Bo- 
marc), and the 646th, 770th and 773rd ; 
relia rag gl PO. meg Mae, miller « ELECTRIC MANUFACTURING COMPANY, INC., APPLETON, WISCONSIN 
Palermo, N. J. and Montauk, N. Y., 
respectively. ¥ 


Maximum heat 





ada‘ by Can 
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Write for the tully informative, illustrated V.1.P. booklet. 


V.1.P. means Visual integrated Presentation. i F F 0 R F 


V.1.P....new dimensions of mission success! 
Any combination of electronic, mechanical 
instrumentation or sensory data is optically 
integrated with a direct view of the teal 
World ...instantly, accurately, reliably... for 
immediate command decision. From takeoff 
... through navigation, attack or reconnais- 
sance mission... to landing, V.1.P. makes 
highest performance aircraft far more perfect 

And V.1.P....is available. ..now! 


Thee 


MISSILE GUIDANCE SYSTEMS 
ACTIVE & PASSIVE HOMING DEVICES 
HELICOPTER INSTRUMENTATION 


AIRBORNE DATA DISPLAYS a * e - 
ihe ganda Mi For example: visual and instrument orienta- 


DRONE RECONNAISANCE SYSTEMS tion « optical and electronic reconnaissance » 
radar, infra-red or electronic intelligence « 


target location and identification * navig2- 
sfc ~tion * weapon status and delivery + photo 
V4 electronic data recording and transmission 


CHICAGO AERIAL INDUSTRIES 


1980 HAWTHORNE, MELROSE PARK, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C. 


OTHER DIVISIONS: KINTRONIC and CHICAGO AERIAL SURVEY, Franklin Park, Illinols. 





1 ree 


Completed B-58 Lowered From Assembly Line 


Convair B-58 Hustler jet bomber is hydraulically lowered at end of elevated assembly line at 


Convair Division of General Dynamics Corp.’s Ft. Worth, Tex., plant. 
USAF has cut its Fiscal 1960 procurement program for the 


is 9 ft. above floor level. 


Assembly line 


B-58 from 40 to 32 aircraft (AW Aug. 17, p. 26) 


oceanographic research may come a 
better understanding of underwater 


phenomena, which in turn mav lend 
itself to solving the submarine detection 
problem, according to the admiral. 


Earlier, Adm. J. S. Russell, Vice 
Chief of “Naval Operations, told the 
svmposium that Russia has a fleet of +50 
submarines and the Navy needs a device 
which can search the ocean depths to 
the same extent that radar can the sky. 

Impression gathered from both the 
military and civilian scientists attend- 
ing the svmposium was that the detec- 
tion and identification of a submarine 
in 78 million sq. mi. of ocean is one 
of the most challenging tasks ever posed 
to technical minds, but there was no 
announcement of anything new in the 
way of detection methods. 

Naval Electronies Laboratory is con- 
centrating its efforts cn improving sonar 
which has seen an increase in range of at 
least one order of magnitude since the 
end of World War II. Biggest problem 
area in sonar is discriminating between 
returns from submarines and the returns 
from marine life and other ocean phe- 
nomena. 

As to hardware problems, an 
official said that transducers, used to 
impart sound energy into the water, are 
the biggest single source of worry. 

Anti-submarine warfare has grown to 
such proportions now that the Navy is 
devoting over half of its effort to it 
and has resulted in two major changes 
being made in the Pacific fleet, Hop- 
wood announced. 
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First, Vice Adm. M. E. Curts, cor 
mander, Western Sea Frontier, h 
been given the additional title of com- 
mander, Naval Defense Forces, Easter: 
Pacific. 

He will have operational cont 
of fleet units to defend the West Coast 
against enemy submarine attack. Hoy 
wood said that the Eastern Pacific area 
extends from Hawaii eastward and fro1 
Alaskan waters to South America. 

Second major change is the establis! 
ment of a deputy commander-in-chief 
U.S. Pacific Fleet, for anti-submarin« 
warfare. Carrving with it the rank of 
vice admiral, the new deputy will hay 
the responsibility for evaluating ne 
equipment, developing new ASW ta 
tics, and supervising training. 

Hopwood also said that the Navy 
in good shape to kill an enemy 
once it can be located but “we a 
really up a tree, not of our own chox 
ing, when it comes to the ASW prol 
lem.” 

“We must assume that in the not to 
distant future the Communists will 
have atomic-powered submarines dé 
signed to launch missiles. Some 
their conventional submarines may 
able to launch missiles already,” Hop 
wood added. 

In addition to the $219 million 1 
search and development program ¢ 
ASW presently under way, the Nav 
has asked for an additional $100 mi 
lion, according to Vice Adm. H. A 
Yeager, ASW executive in the office 
the Chief of Naval Operations. 





WIRE 
PRODUCTS 


CUSTOM CONSTRUCTED 
CONTROL CABLES and 
THERMOCOUPLE- WIRE CABLES 


with segregated circuits individually 

shielded, and with over-all shielding or 

with special shielding and jacketing. 
ILLUSTRATED IS AN 


EIGHT CONDUCTOR CABLE 
FOR MISSILE USE. 


EIGHT , 

TEFLON INSULATED 

WIRES, CABLED 

TOGETHER AND JACKETED 

WITH NYLON BRAID SPECIALLY 
TREATED FOR SOLVENT RESISTANCE. 


FIRE-RESISTANT and HIGH 
TEMPERATURE RESISTANT CABLE 


for circuits required to operate in 
2000° F. flame for fifteen minutes. Ex- 
cellent for fire-detector circuits and 
for use in temperatures up to 600°F. 


HIGH TEMPERATURE CABLE... 
Suitable for operating temperatures up 
to 650° F. with nickel-clad copper con- 
ductor and laminated insulation having 
superior dielectric strength and mois- 
ture resistance. In AWG sizes 22 thru 
4/0. In accordance with MIL-C-25038. 


ELECTRONIC HOOKUP WIRE... 
Teflon insulated silver coated copper 
conductor with insulation in standard 
colors in accordance with MIL-C-16878. 


EXTRA FLEXIBLE CABLE... 
High Temperature and Moisture Resist- 
ant Electrical Cable. Lewis “EXFLEX” 
Cable, single and multi-conductor, 
superior for circuits on hinged or 
pivoted parts. Resistant to abrasion 
and temperatures te 500° F. 

* TEFLON is a Du Pont product 


LEWIS ENGINEERING. Cf 


WIRE DIVISION 





RE-ENTRY 
SHIELDS» 


EST 1883 





WYMAN-GORDON IS FORGING RE-ENTRY SHIELDS 


e Copper in production 
e Beryllium in limited production 
e Reinforced plastics in development 


WYyRrLAN- GORDON 


FORGING 
ALUMINUM MAGNESIUM STEEL TITANIUM  BERYLLIUM MOLYBDENUM COLUMBIUM 
AND OTHER UNCOMMON MATERIALS 
WORCESTER, MASSACHUSETTS 


HARVEY, ILLINOIS GRAFTON, MASSACHUSETTS FRANKLIN PARK, ILLINOIS 


DETROIT, MICHIGAN FORT WORTH, TEXAS LOS ANGELES. CALIFORNIA 





AMC Contracts 


Wright-Patterson AFB, Ohio—Fol- 
lowing is a list of unclassified contracts D 
for $25,000 and over as released by the 
Air Matericl Command: ad 


Red Bank Division, Bendix Aviation 
Corp., Eatontown, N. J., 371 ea., generators, 
engine driven, aircraft 30 v., d.c.-200 amp, 


WIOMNPR Ras-4is-TesMic-E), sizoees, =| CNGineered for SAFETY, RELIABILITY 


Kollsman Instrument Corp., Elmhurst, 
N. Y., maintenance data (for all Aerno 
components of the type MD-1 automatic 
astro compass), (PR EG-9-05A-4439), $33,- 
fot. 
The Houston Fearless Corp., Los Angeles, 
Calif., replacement parts for A-9 and A-11 
processing machines (ground support equip- 
ment), (PR’s MO-9-6740-1725, MO-9-6740- 
1733 and amendment No. 1 and MO-9-6740- i 
1738 and amendment No. 1), $29,911. j PREFORMED CONFIGURATIONS. Factory 

Motorola, Ine., Chicago, ILll., system re- | orme ifj i ire. 
sponsibility for AN/APS-64, reports and Fs a Pe - a specific on tg 
field engineering services, (PR-EG-9-16K2- ; Ss Tor almost any configuration. Fre- 
$460), $94,730, f forms are stress relieved at the bends, 

Fairchild Camera and Instrument Corp., “ ' Aa permitting tighter bend radii than free hose. 

Syosset, L. I, N. Y., 71 ea., 14” lens bodies : = : ~. 
CAX-12, 70 mm. camera system, 386 ea., 
cases, carrying and storage, end use: Navy 
F8U aircraft, (MIPR R59-3293-68-NOas), 
$454,923. 

Crosley Division, Aveo Manufacturing 
Corp., Cincinnati, Ohio, 114 ea., cable as- 
sembly boosters ; 30 ea., pressure regulators ; 
six ea., drive assembly azimuth; 20 ea., unit 
true air speed and density transmitter, end 
use ; applicable to the MD-9 fire control sys- SPECIAL FITTINGS. Fabricated t any spe- 
tem, B-52 aircraft, (PR’s WR-9-1270-1011 ified | f t from st 
and WR-9-1270-1014), $36,217 citied angie or contiguration ) stain- 

Beech Aircraft Corp., Wichita, Kans., RL- less stee!, carbon steel, or aluminum 
23D abeeneth maces we ge oh alloy. Compound and less than 1:1 bends 
equipment, ( -R R59-912-TC), § 5,( q : ied we 

Boeing Airplane Co., Wichita, Kan., re- to aircraft tolerances; certified welding, 
placement facilities for production of B-52 and brazing. 
aircraft, (PR BI-9-F-9172), $350,000. 

The Reflectone Corp., Stamford, Conn., 
one ea., training set, countermeasures, re- 
connaissance, AN/ALQ-T3; five ea., train- 
ing sets, countermeasures, jamming, AN/ 

ALQ-T4, (PR’s PE-9-28-4068, PE-9-28-4069 
and CE-9-6910-4661), $1,813,152. 

Electronics Division, Curtiss-Wright * i SEAL-LOCK FIELD ATTACHABLE, 

Oe aed 2 ea., —— renee ) ; REUSABLE FITTING. Designed for max- 
assemblies, mode %634S-C104 with three H mim ty ee 
neulan SEBO 4654-08 Sbaten tealulian aioe bint . || if 1m flexibility in teststand and mockup 
trical de-icing and electrical de-icing blade 7 ak work. Dynamic sealing and triple-locking 
boot sheaths; 22 ea., power unit assemblies, ie actions make assemblies leak-proof and 
ES SE see i ees ee ee 7 blow-off proof. Sizes -3 through -24Z 
assemblies, h 5857 wr: J ¥- air- . i 
ship, MIPR R57-172-NOas and amendment qualified to MIL-H-25579. 
No. 1, $301,598; 35 mm. camera, motion 
picture instrumentation, type KG-10, 70 mm. 
camera, motion picture’ instrumentation, 
type KG-9 and data, use: for service test 
(aircraft—unknown), PR PE-8-10A-3646), 
$301,115. 

Giannini Controls Corp., Pasadena, Calif., 
five ea., accelerometers, linear, aircraft re- . 
mote and indicators, data and engineering SWAGED FIELD ATTACHABLE, PERMA-: 
roc for: service test. (PR EA-ST-4603), NENT FITTINGS. Designed for maximum 

5,326. sain fi : £i+ 

Air Products, Inc., Allentown, Pa., 1,000 reliability. Resistoflex swaged tings have 
lb. of tetrabourohhydrazine (for testing), proven their dependability in more than 3 
(PR 2 tig seria He rage wis million assemblies. Available in all standard 

Graflex, Ine., Rochester, N. Y., 55 ea., t Sri: * 
camera sets, KS-6(1), still picture, S/N siZes and a variety of configurat wes includ 
6780-298-9681 ; 55 ea., stroboflash lamp head ing elbows and special attachments. 
adapters. Graflex catalog No. 7042 (ground 
support equipment), (MIPR R59-30312-150- 

USMC-03), $111,699. 
Convair Division, General Dynamics, Ft. 
Worth, Tex., 1 ea., B-58 mobile training 
unit (consisting of several trainers and test ®F luoroflex is a Resistofl irk, reg., U.S. pat. off. 
ome thereof), (PR SB-9-6900-7316), nein ‘ates trad > TFE y ene aaaheee 

2,712,132. 

Chemical & Metallurgical Division, Sili- 
cone Products Department, General Electric a bi 
Co., Waterford, N. Y., experimental lubri- Originators of high temperature fluorocarbon hose assemblies 
ean (one pint and 10 gal.), for evaluation 


tests in advance powerplant and hydraulic te 
systems, (PR EM-9-RD-6221), $73,174. 
Aerial Machine & Tool Corp., Long Island 
City, N. Y., 8,919 ea., belts, aircraft, safety, 
lap, troop, type MC-1A, Aerno 452429 for CORPORATION Dept. 304 
use on C-130B and KC-132 aircraft, IFB : Rare. 
3-600-59-163 (PR EA-9-03F-4541), $39,- Offices in principal cities 


43. 





be 
2 


Roseland, New Jersey * Western Plant: Bu k lif. « Southwestern Piant: Dallas, Texas. 
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SAFETY 





USAF Accidents May Hit All-Time Low 


By William S. Reed 


Norton AFB, Calif.—Indications are 
that U.S. Air Force’s flying safety cam- 
paign will reduce the accident rate for 
1959 even below the record low rate 
of 10.4 accidents per 100,000 hr. flying 
time chalked up for 1958. The 1958 
achievement contrasts sharply with the 
all-time-high accident rate of 506 per 
100,000 hr. for Army Signal Corps in 
1921. 

Queried by Aviation Week what 
one single program would be most 
effective in continued reduction of the 
accident rate, Maj. Gen. Joseph D. 
Caldara said, “education.” He included 
not only flight crews but all personnel 
in any phase of aviation. Caldara was 
former Director of Flight Safety Re- 
search for USAF Headquarters and now 
is Deputy Inspector General for Safety. 
Brig. Gen. Walter E. Arnold now heads 
the Directorate of Flight and Missile 
Safety Research. 

Just how much farther an educational 
program can go before the saturation 
point is reached is a difficult question 
to answer. Many pilots on the receiv- 
ing end of Flight Safety’s campaign 
think the subject already is saturated. 
Too much emphasis on the annual 
uward of flight safety plaques and the 
attendant honor bestowed on a com- 
mander whose unit receives it, places 
pilots under a great deal of strain. Some- 
times Air Force prestige suffers, as in 
the recent Paris air show where flying 
displays by British and French teams 
took the spotlight (AW June 29, p. 
20). 


Human Aspect 

Accident-free’ flying is virtually unat- 
tainable because of one fact—aircraft, re- 
gardless of size or nature, are designed, 
built, maintained and operated by peo- 
ple. It is toward the human aspect of 
aviation that DFMSR directs its great- 
est effort. 

Science was first applied to aircraft 
accident prevention in 1950. Victor E. 
Bertrandias, who retired as a major 
general in 1955, was appointed to the 
Direcorate of Flying Safety, then lo- 
cated at Langley AFB, Va. Later that 
same vear, operations shifted to the 
present location here. 

Ensuing nine years has seen flying 
safety emphasis shifted from a largely 
historical and statistical function to one 
of reasearch and active accident pre- 
vention. Although much remains to be 
done in many respects to make flying 
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safer from the mechanical standpoint, 
emphasis on human factors contains the 
broadest area for study. 

Not only flight crew problems are 
under study, but all personnel who con- 
tribute in any way to aircraft flight 
come in for scrutiny. 


Safety Efforts 

Aeromedical Safety Division directs 
its accident prevention efforts along 
these lines: 

e Aeromedical research and studies to 
keep abreast of the latest developments 
with an eye toward incorporating these 
ideas in present day and future air- 
craft and their environments. 

¢ Human injury and psychological anal- 
ysis studies to minimize accident injur- 
ies and at the same time determine why 
accidents occur. Protecting ground per- 
sonnel and air crews from injury as well 
as accident-inducing situations is the 
prime concern. 

e Aeromedical statistical research main- 
tains records on such items as pilot 
age, distribution and the morbidity sta- 
tistics (fatality and injury data). 

Three branches comprise the Aero- 
medical Safety Division: Human 
Factors, Injury and Survival, and Physi- 
ology and Toxicology. Each of these 
branches are primarily concerned with 
spotting trends with an eye to reducing 
accidents. 

Dr. A. F. Zeller, psychologist with 
the Human Factors Branch told Avia- 
rion Week that the biggest single 
factor in aircraft accidents today is 
vertgo. It can take on many different 
forms but in the final analysis, mo- 


BRIG. GEN. WALTER E. ARNOLD 


mentary or complete loss of orientation 
is the biggest accident cause. Human 
involvement figures in two-thirds of all 
accidents; pilot error is the primary 
cause in one-half of the accidents. How- 
ever, the onus is not strictly on the 
pilot, as far as Dr. Zeller is concerned. 
He said that most times, the pilot is 
“backed into a corner” by a series of 
events wherein he cannot make the 
right choice. 

Errors are sometimes made because it 
is beyond human capability to do the 
right thing. The more or less grim 
joke about every accident being pilot 
error because the pilot got into the air- 
craft is recognized here, although in 
executing a last final move the pilot 
may have had no right choice. Often 
an initial wrong choice is compounded 
by trivial errors and can be listed as 
the primary cause of an accident. 


Habit Patterns 


Statistics show, Dr. Zeller said, that 
older pilots are less able to transition 
into jets than are younger, less experi- 
enced pilots, due mainly to habit pat- 
terns formed during long years of flying 
conventionally-powered aircraft. 

Psychologically speaking, experience 
tends to produce habit patterns to 
which an individual under pressure may 
revert. 


Compression of Time 


Compression of time due to increased 
speed is explained by Zeller as the 
cause of the high accident rate in transi- 
tion from props to jets. In the man- 
machine relationship, he said, it is man 
who is limited by design. However, 
newer, high performance aircraft exact a 
greater performance requirement from 
man which he can only cope with 
through training and experience. The 
entire information-decision-action — se- 
quence may be rendered ineffective be- 
cause of exceeding various types of 
physiological tolerances. This explains, 
in part, the high incidence of accidents 
which occur during the landing phase. 
He said that the physical limitations of 
man’s sensory systems do not enhance 
his ability to judge rate as well as 
vertical distances. When it is necessary 
to integrate both of these judgments in 
a very limited time, the probability of 
error is quite high. 

It may be the results of human 
factors studies which caused Bertrandias 
to make some dire predictions. He is 
still active as a director of the Flight 
Safety Research Foundation. 
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He criticized the short transition 
course given by airlines, saying that 
airline pilots have had as little as six 
hours in a jet aircraft before acting as 
captain on a run. 

One method whereby pilot perform- 
ance may be enhanced, according to 
Zeller, is by improving display informa- 
tion. From a human factors standpoint, 
he favors the Army-Navy instrument 
panel over the WADC integrated flight 
instrument panel (AW July 6, p. 54), 
because he says the latter is not truly 
integrated. He maintains it is not as 
realistic a manner of displaying per- 
formance and position as in ANIP. He 
says that it is an improvement over 
present panels, however. 

He stresses standardization as im- 
portant in panels and cockpits but to 
the point that it inhibits progress. Im- 
provement in standardized panels must 
be in blocks rather than by bits and 
pieces. 

Night Lighting 

Dr. Zeller also pointed out that a 
reversal is in progress concerning cock- 
pit night lighting. Dark adaptation by 
red lighting was thought extremely im- 
portant and was used exclusively in late 
model aircraft. Recently, however, Air 
Force determined that this is not as 
effective as once thought. 

Electro luminescence is the key to 
night lighting for the future, according 
to Zeller. Advantages of this form of 
lighting are that it produces no shad- 
ows, no reflections and has a good ratio 
of bright to dark. 

Perhaps the most glamorous of di- 
rectorate’s six divisions is the Investi- 
gation and Field Operations Division. 
Functions of the I&FO Division are: 

e Aircraft accident investigation, includ- 
ing on-site examination of aircraft acci- 
dents and surrounding circumstances. 
First-line combat aircraft, test and/or 
unusual aircraft are always investigated 
by a field team from DFMSR. More 
common administrative and_ training 
tvpe aircraft are not of such immediate 
concern unless circumstances surround- 
ing accidents or incidents are extraor- 
dinary. In the investigation of any ac- 
cident, however, the commander of the 
base of the aircraft involved can_te- 
quest assistance from DFMSR. He 
may not, however, refuse cooperation if 
a field team from Norton decides to in- 
vestigate. Field investigation teams in 
the capacity of inspectors general must 
be granted complete access to all in- 
formation and final decision as _ to 
whether the accident is classified as 
major, minor, or as an incident rests 
with the flight safety directorate. 

e Operations safety surveys also are con- 
ducted by teams from I&FO Division 
during which all facets of safetv come 
under scrutiny. Included are communi- 
cation and navigation facilities, refuel- 
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Convair B-58 Ejection Seat Trainer 


Mobile traiaing unit for simulated ejections of pilot seat and canopy of the Convair B-58 
Hustler jet bomber has been designed and built at Convair’s Fort Worth, Tex., plant. 
Main purpose is to train pilots in exact location of ejection levers; when levers are activated, 
the seat rises about 6 in. and canopy moves back. Convair said the unit is the first of its 


kind to be used by the Air Force. 


ing, and transient maintenance organi 
zations, hazards to flight or aircraft 
ground operation, and trips to 
tractors and overhaul facilities. 
e Air crew indoctrination teams also g 
into the field to assist in problems en 
countered during the transitioning t 
new equipment. Teams can draw on 
their experience with previous aircraft 
accidents and frequently can afford 
doctrinating air crews the experien 
gathered while monitoring new equ 
ment in test phase. 
e Weapon system survey teams atte 
mockup boards and contractor tech: 
compliance meetings on new syst 
while stil] in the development phas« 
I&FO Division is divided into 
branches: fighter, bomber, cargo, op 
tions and facilities, and guided miss 
branches. 


Pilot-Investigators 


Considerable effort is expended 
cording to Col. I. L. Smith, to obt 
highly qualified pilots for the th 
aircraft branches. Similarly, Operati 
and Facilities Branch and Guided M 
siles Branch. are staffed with the | 
available experience obtainable in tl! 
respective fields. Not only 
produce a staff qualified to assess 
craft accidents, but results in the 
vestigating officers being able to tal 
pilots and maintenance personnel 
first-hand knowledge of the problen 

They are not always current 


does 


issigned aircraft, but each branch has 


a man conversant with the operating 


procedures of the various aircraft. ‘To 
this end, pilots assigned to the three 


aircraft branches go through indoctrina- 


tion courses necessary for checkout. It 
has also been established that a work- 
ing knowledge of the equipment is an 
isset. when engaging in after-duty 
hangar flying sessions, a part of most 
field trips. 


Final Evaluation 


Research and Analysis Division, un- 
der Col. J. A. Herrington, makes the 
final evaluation of all aircraft accidents. 
Normally, changes are not made to the 
findings set forth by the home base 
investigating officer, but in some in 
tances it is necessary, on the basis of 
incomplete or incorrect conclusions, to 
inake changes. 

R&A Division analyzes accidents and 
tudies operations and maintenance pro 
edures, recommending changes in one 

or both of these fields when this seems 
varranted. Examples of changes made 
is a result of operations analysis are the 
following: 
¢ Recommending ejection from Cen 
tury-series jet fighters instead of at 
tempting flameout landings. Accident 
nalyses showed that in many cases, 
pilots were setting up a flameout ap- 
proach only to discover too late that 
could not make the field. At- 
iempted bailout in some cases was un- 


they 
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How to Test a Solid Rocket Motor 


Thermodynamics, Magnetohydrody- 


In the early stages of research 
for new or improved propellants 
incongruous combinations of mate- 
rials are often brought together in the 
chemistry laboratory—in this case, a 
common drinking straw, a strand of 
copper wire, a small batch of propel- 
lant and a sewing needle. The work 
shown here is a step in an experiment 
to test burning characteristics of a 
new high-energy propellant formula. 
The propellant, having been extruded 
into the straw, is threaded with a 
strand of copper wire. Later the 
“motor” is hooked into a specially 
designed apparatus that ignites the 
propellant and records and evaluates 
its performance. 


From the igniting of grams of fuel 
in the chemistry labs to the test-firing 
of huge motors on the 2,000,000 Ib. 
thrust test stands at THIOKOL’s Utah 
facilities, research paces and supports 
every phase of the design, develop- 
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ment and production of a rocket 
powerplant. 

Through such research is coming 
the propellant formula that will give 
increased range to our ICBM mis- 
siles, and the tremendous power 
needed for spatial exploration. 

In its Rocket and Chemical Divi- 
sions, THIOKOL boasts one of the 
finest scientific research teams in 
rocketry—an expanding group, con- 
tinually in search of new members. 

For qualified chemists, there exists 
stimulating work in polymer re- 
search, in propellant analysis and 
formulation, in high vacuum tech- 
niques, and through the entire spec- 
trum of high energy fuel. 

Doors are open, too, to research 
engineers and scientists with interest 
or experience in: 

Solid State Physics, High Tempera- 
ture Gas Dynamics, Electronics of 
Rocket Exhaust, Electromagnetics, 


namics, Astronautical Systems 
Analysis, Ion and Plasma Propul- 
sion, Nucleonics, and other phases 
of advanced propulsion work. 

You’ll work in areas that are good 
places to live—Denville, New Jersey; 
Huntsville, Alabama; Marshall, 
Texas; Moss Point, Mississippi; Brig- 
ham City, Utah; Trenton, New Jersey; 
Bristol, Pennsylvania. When you 
think of opportunity for yourself and 
your family, think of THIOKOL. Write 
to: Personnel Director at any plant 
address listed above. 


& 
VTheoko > 
is Research to the Core 


THIOKOL CHEMICAL CORPORATION 
Bristol, Pennsylvania 


®Registered trademark of the Thiokol Chemical Corp. for 
its rocket propellants, liquid polymers, plasticizers and 
other chemical products. 





successful because the pilot had ex- 
pended too much altitude in the dead 
stick landing attempt. This accounts in 
part for the increase in fatalities = 
accident while the accident rate has 

landings with landing 


decreased. 

Emergency 

gear extended mark a radical departure 
from previous practices wherein the 
landing gear was always retracted. Col. 
Herrington explains that this decision 
was brought about as the result of en- 
gineering research and analysis of emer- 
gency landings. Slower, conventional 
gear aircraft had a tendency to overturn 
if landed gear down on unprepared 
surfaces. However, Century-series fight- 
ers of higher density and a greater gross- 
weight-to-landing-gear strength ratio do 
not have this overturning tendency. 
Rather, extended landing gear absorbs 
a great deal of the initial shock as it is 
sheared off in initial contact. Abandon- 
ing the aircraft in flight, however, is 
still preferred over attempted emer- 
gency landing since the aircraft is gen- 
erally destroyed and chance of survival 
is greater during ejection than in a 
crash landing. 


Weak Link 


Biggest single contributor to the Air 
Force accident rate, says Herrington, 
is the single engine fighter—weakest link 
in the aircraft system is the engine. He 
attributes this to operational require- 
ments which dictate that nearly every 
mission profile must exploit the maxi- 
mum performance envelope of the air- 
craft. DFMSR statistics indicate that 
complexity of the machine is not the 
prime problem, but rather the people 
who build, maintain and fly them. 

He recommends increases in what he 
terms “compatibility engineering” or as 
Gen. Caldara put it, “total quality con- 
trol.”” Herrington cites very few failures 
in the area of major structui.! or engine 
components. He said that wing failures 
or engine rotor shaft failures are rare 
indeed and that the main cause of acci- 
dents are little things. He suspects that 
aircraft companies concentrate on the 
big picture with less emphasis being 
placed on small details. 

As an example he cites a magnetic 
chip detector which can be checked for 
continuity on the ground or wired into 
a caution light on the instrument panel 
has recently come into use. Chip de- 
tector becomes grounded if small metal 
particles, indicative of impending lubri- 
cated parts failure, cross its insulation. 
(Chip detectors are being pushed for 
installation in aircraft engine pumps, 
ctc. Installed in several aircraft on a 
test basis, detectors are proving their 
worth.) 

As an example of poor compatibility, 
however, Herrington cited one engine 
component failure which was caused 
when the chip detector’s center elec- 
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trode became free of its plastic insula- 
tion and caused a mechanical failure 
Plastic had been designed for a certain 
maximum operating temperature but 
was used in this instance in an operating 
environment greater than that for which 
it was designed. He claims compati 
bility engineering could have prevented 
this occurrence. 

One of the projects Herrington has 
pushed without too much success is 
the installation of time counters on 
engines, starters, and other accessories 
in aircraft. These could be similar in 
nature to the engine time counter 
found on most light aircraft tachom« 
ters. Air Force presently relies on pi 


lots or mechanics to keep track of en- 
gine time or the number of cycles on 
a starter or other accessory. Frequently, 
these records are inadequate and result 
in components and/or engines being 
used beyond prescribed time or cycle 
period. 

Air Force-Industry Conferences are 
the direct responsibility of the Pro- 
grams and Administration Division. 
Conferences, started in 1954, have 
grown rapidly in attendance. The most 
recent conference in June, held in Los 
\ngeles, was attended by representatives 
from 112 corporations. Discussions 
it the Air Force-Industry Conferences 
ire naturally flight safety oriented, 
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FOR LOW-SPEED, HIGH-LOAD APPLICATIONS 
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ENGINEERS 
JOIN US... 


for important work 
on recently assigned 
advanced research 
programs 


Lockheed /California Division 
has recently been assigned vehicle 
projects with far-reaching military 
and commercial value. The ad- 
vanced research and development 
work being conducted will have 
particular significance to the 
missile-spacecraft field. 

An ideal research environment 
and advanced equipment provide 
the engineer and scientist with the 
utmost in freedom, recognition and 
advancement opportunity. 

Generous travel and moving 
allowances to the San Fernando 
Valley will be provided for 
accepted applicants. 

For your convenience in re- 
questing an application form, tear 
out the coupon below and mail it 
today. For more details, see 
opposite page. 


LOCKHEED 
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and are unique from the standpoint 
that “dirty linen” is often aired by 
both sides. As with testimony given 
at accident investigation boards, mat- 
ters brought up at Air Force-Industry 
Conferences are not for public consump- 
tion. Dual purpose is actually achieved 
by the conferences since Air Force and 
industry come to grips with each other’s 
problems and, additionally, industry 
members benefit from discussions with 
each other. 

Also arranged by the Programs and 
Administration Division are the annual 
world-wide USAF Flight Safety Con- 
ferences. A new twist is being given 
the next session to be held in Riverside, 
Calif., Sept. 14-18. The first day of 
the five day agenda will be open to 
unit commanders. DFMSR figures the 
commander is the most important key 
in flight safety and accident prevention. 
Commanders are welcome to remain 
for the ensuing four days, during which 
the various flying safety officers will be 
briefed on the latest in trends and pro- 
cedures. Notices of attendance from 
commanders indicates that the Septem- 
ber sessions will have a large attendance. 

One example of a benefit to safety 
is the present retrofit program to apply 
rocket-assist to ejection seat catapults 
in Century-series fighters, a direct re- 
sult of previous Air Force-Industry 
Conferences. 


Other Duties 


Additional functions of the Pro- 
grams and Administration Division are 
the formulation and execution of ad- 
ministrative policy plus budget and 
personnel control for the 108 officers, 
32 airmen and 130 civilians assigned 
to the Directorate of Flight and Mis- 
sile Safety Research. 

Safety Education Division, under Lt. 
Col. R. R. Springer, disseminates the 
information and statistics culled by the 
other divisions through three media— 
information and educational programs, 
fiving safety publications, and public 
relations. Best known of the educa 
tional media is the University of South- 
ern California Flying Safety Officers 
course, established in April, 1953. Cur- 
rently, five classes per year of 25 stu- 
dents each, plus two classes of 25 for- 
eign students each, attend the intensive 
courses at Pasadena. During the eight 
weeks course, students receive 260 hr. 
of classroom work devoted to aircraft 
accident investigation and accident pre- 
vention techniques. Safety Education 
Division is responsible for providing the 
subject matter used in the course of 
instruction. 

Readership of one-half million has 
been established for the monthly Flying 
Safety magazine. A staff of seven, 
headed by Maj. F. D. Hessey, turns 
out the 46,000 monthly copies. Actu- 
ally, about 41,000 are given to Ait 


dents 


Force units and paid subscriptions ac- 
count for 5,000 issues. Flying Safety 
is budget-limited to 384 pages per year, 
which may be divided to 12 issues as 
necessary. Biggest problem, Hessey 
says, is how to say the same old thing 
in a different manner. The staff's 
greatest amount of brainwork is di- 
rected toward telling pilots and ground 
crewmen what they should already 
know. Visual presentations are widely 
used in the magazine plus widely dis- 
tributed cartoon posters, such as the 
Rex Riley series. 

Major and minor accidents plus inci- 
involving aircraft, numbering 
3,000 per year, are recorded by the 
Records and Statistics Division. Infor- 
mation from around the world is sent 
by teletype or other rapid communica- 
tion within three hours after the mis- 
hap occurs. Within eight hours, a 
preliminary report must be submitted 
and final reports forwarded as expedi- 
tiously as possible. Incoming informa- 
tion is received by Records and Statis- 
tics Division, coded and then indexed 
as to type, 1.¢., major accident, minor 
accident, incident, whether materiel 
failure, inflight, etc. Quick reference 
files are made up on each incident or 
accident so that trends may be easily 
spotted. Narrative-type summaries are 
then prepared for inclusion in the next 
day’s staff meeting. 

Reports of aircraft accidents are 
maintained for four years in the exten- 
sive files here. Following this, they are 
microfilmed and kept for an additional 
30 years. Records and statistics divi- 
sion is also the repository for all Air 
Force Form 5s, record of pilots’ flying 
time. 

Effective use is made of the vast 
amount of statistical data available at 
DFMSR to spot trends in aircraft acci- 
dents with an eye toward preventing 
them. Speed is essential in spotting 
trends and therefore daily staff meet- 
ings are held to review the previous 
day’s accidents. Director of Flight and 
Missile Safety Research, or his deputy, 
presides over the daily meetings at- 
tended by all divisions of the directorate 
plus the liaison officers. Included 
among liaison personnel are representa- 
tives from major airframe and engine 
manufacturers who are permanently 
assigned by their companies in the 
interests of flying safety. 

Mimeographed summaries of the 
previous day’s aircraft mishaps are circu- 
lated throughout the directorate so that 
division representatives will have time 
prior to the staff meeting to assemble 
available data on the aircraft involved. 
Armed with this knowledge, division 
representatives are in a position to make 
immediate recommendations if a trend 
is indicated. 

Examples of how the staff meeting 
helps to spot trends was revealed dur- 
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PROJECTS 
FOR FUTURE 


Space Transports 

are under development now, 

capable of transporting a pilot and 
1000 pounds of payload or three 
passengers — equipped to work in space 
—toan orbit of 1000 miles altitude. 
Indications are that an operational 
vehicle will be feasible and practical 
in the 1965 period. 


SS 


DECADES IN SPACE... another Lockheed Progress Report to Engineers 


Plotting the nation’s future space exploration projects 
requires the capabilities of a forward-looking company; 
one with vision, superiority in technical skills and advanced 
facilities. Lockheed, Burbank, long a leader in extending 
the science of flight, is placing its vast resources and accu- 
mulated knowledge into programs designed to provide 
major breakthroughs in the fields of: Basic and applied 
research; manned aircraft of advanced design; missiles and 
spacecraft. Shown here are artists’ renderings of a few of 
these important projects. Such project diversification calls 
for high-level technical ‘skill, offers genuine challenge to 
experienced engineers. At Lockheed these varied projects 
require engineers in many fields. Take advantage of this 
need. Go forward with a forward-looking company: 
Lockheed, Burbank. 


SUPERSONIC TRANSPORT 


Supersonic Transports -— have held an important place 
in our thinking for the past several years. Extensive wind tunnel 
tests have been conducted on many design concepts, supplemented 
by exhaustive laboratory and structure studies. Lockheed is pre- 
pared to build an airliner that will travel at speeds in excess of 
Mach 3 at an altitude of 75,000 feet. 


Infrared Systems studies are being conducted using an 
advanced method of detecting fast-moving missiles and high-speed 
aircraft. 


High Altitude Flight Vehicle programs have recently 
been awarded to Lockheed for supersonic vehicles of improved 
aerodynamic design configurations with speed ranges between 
Mach 8 to 25 


Vertical Take-off and atom Projects —Lock- 
e 


heed, Burbank, is engaged in exploring the potential of VTOL 
projects on a very broad scale. Different VTOL features are embod- 
ied in each proposal. Considerable emphasis is being placed on 
VTOL “air recovery” vehicles, designed for air rescue and reentry 
missiles recovery missions. 


Solar Radiation Studies -—are being conducted at Lock- 
heed’s flight test radio station at Briar Summit, California, placing 
particular emphasis on solar flares. 


Manned Vehicle studies are being conducted con- 
cerning fundamental problems associated with landing 
manned vehicles capable of hypersonic glide or orbit 
above the earth. 
High caliber scientists and engineers are invited to take 
advantage of Lockheed’s outstanding career opportunities. Open- 
ings now exist in: Aero-Thermodynamics; propulsion; armament; 
electronics—research and systems; instrumentation—wind tunnel; 
servomechanisms—flight controls; dynamic analysis methods; 
operations research; electrical instrumentation; physics; antenna; 
underwater sound propagation; and manufacturing research. Write 
today to: Mr. E. W. Des Lauriers, Manager Professional Placement 
Staff, Dept 11091, 2400 North Hollywood Way, Burbank, Calif. 
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Protective mounting systems, designed, tested and produced at Lorb, insure high 
reliability for sensitive equipment. 

LorD is a diversified, capable technical organization, supported by modern facilities and 
prepared to complete challenging assignments in controlling vibration, shock and noise. 


Your project can benefit from experience gained in working on Atlas, Talos, Jupiter. 
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ing a recent rash of single engine 
trainer aircraft accidents. Each of the 
aircraft involved lad been overhauled 
under Air Force contract. Investigation 
revealed evidence of laxity on the con- 
tractor’s part in performing certain re- 
quired maintenance. A flight safety 
team flew to the overhaul facility and 
pointed out the discrepancies to the 
contractor. This was sufficient to bring 
about a general tightening of overhaul 
procedures with a subsequent halt in 
the accident trend for that type aircraft. 

Another example of trend spotting 
resulted from a recent flurry of acci- 
dents involving carburetor failures in 
a particular World War II type me- 
dium bomber. The project officer on 
this aircraft established that all the 
affected carburetors had been over- 
hauled at one particular contract facil- 
ity. Again, a flight safety team investi- 
gated and helped the contractor clear 
up the discrepancy. 

Directorate of Flight and Missile 
Safety Research presently operates un- 
der Maj. Gen. Jack W. Wood, Deputy 
Air Force Inspector General for Inspec- 
tion, but will soon be formally turned 
over to the office of the Deputy Inspec- 
tor General for Safety. 

Wood stressed to AviaTIoN WEEK 
that all information and _ testimony 
gathered in the course of an accident 
investigation is privileged information 
and cannot be used for punitive action, 
establishing liability, or as evidence in 
court action. He pointed out that the 
efforts of accident-investigating officers 
would be hamstrung if such informa- 
tion could later be used punitively. 

This is particularly true in the co- 
operation of manufacturers’ representa- 
tives who assist the director in his 
accident prevention program. Full-time 
representatives in residence at DFMSR 
are from Boeing, Convair, Douglas, 
General Electric, Lockheed, Martin, 
North American, Northrop, Republic 
and Pratt & Whitney. Information 
might be withheld from investigators 
on advice of legal counsel if such infor- 
mation could be used in subsequent 
punitive actions against either com- 
panies or individuals. 


FAA Establishes Uniform 
Landing Control Point 


Simplified landing clearances for air- 
craft on final approach are expected 
from FAA rule changes redesignating 
the former “airport boundary’ refer- 
ence to “approach end of the runway,” 
establishing a uniform control point for 
all airports. Change also permits towers 
to grant landing clearance to traffic on 
final approach as long as other aircraft 
on the runway will be clear before in- 
bound traffic passes approach end of 
runway. 
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TO ENGINEERS 


who desire to build a future 
in fast-growing Southern California 





Rohr Interviews 


‘in October 


| in the cities shown below 


Professional opportunities in Southern California for engineers in these 
fields: Structures, Design, Welding, Bonded Structures, Liaison, Indus- 
trial. Men from Rohr will soon be conducting personal interviews in the 
following cities: 

Akron Chicago New York 
Baltimore Cincinnati Philadelphia 
Buffalo Dallas St. Louis 


Detailed resumes from qualified applicants 
will be held in confidence and given p 
attention in the arrangement of local 
interviews. Address J. L. Hobel, Industr 
Relations Manager, AW-5, Rohr Aircraf 
Corporation, Chula Vista, California. 


CHULA VISTA AND 
RIVERSIDE, CALIFORNIA 





Protective packages for aircraft and missile instru- 
ments, computers, chemical glassware, and various 
guidance missile devices, are among custom-molded 
urethane foam containers developed by Standard 
Plastics, Inc., for new needs of industry. 


“Lower cost is only 
one benefit 
of Urethane Foam 
packaging” 


... says C.D. Snelling, president, Standard Plastics, Inc. 


“Our custom-molded urethane foam packaging saves 
our clients as much as 30% in costs, reduces bulk by 
one-third and weight by 75%,” states Mr. Snelling. 

“We proved to our customers that urethane foam 
has a definite place in the packaging field,’”’ he adds, 
“and 1959 is proving to be the big year in this 
developing industry. 

“The excellent energy absorption of urethane 
foam at low density and low compression set is sup- 
plemented by the economy of this material in terms 
of cost, space and weight savings. For example, our 
foam package for magnetron tubes replaced a wooden 
packing case with rubberized hair at a cost saving 
of 30%, a cube space reduction of 85% and a weight 
saving of 65%. This means a reduction of 55 cubic 
feet per tube package and 157 pounds per unit— 
pretty important figures to a shipper! 

“The no-dust feature of urethane foam is also 
very important in packaging sensitive instruments 
and components,” says Mr. Snelling. “And the low 
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moisture content (.3%) makes urethane foam vir- 
tually chemically inert as well as affording corrosion 
resistance to silvered surfaces and the like.” 
Standard Plastics, Inc., was formed in 1954 to mold 
urethane foam products exclusively. Recently. a new 
16,000 square foot plant was opened in Fogelsviile, 
Pa., which, incidentally, has urethane foam-lined office 
interiors for temperature and sound insulation. 
Write Mobay for other examples of how 
urethane foam specialists are working with industry 
to improve the profits and potential of new products. 


MOBAY 


CHEMICAL COMPANY 
Dept. A-3 ¢ Pittsburgh 34, Pa. 


Mobay is the leading supplier of 
quality chemicals for the manu- 
facture of both polyether and 
polyester urethane foams. 


MOBAY 


First in Urethane Chemistry 








CAB Accident Investigation Report: 





Maintenance Cited in Crash of DC-3 


Shortly after noon Aug. 23, 1958, Fron- 
tier Airlines Flight 73 (Douglas DC-3) ex- 
perienced an emergency gear-up landing two 
miles northwest:of Pueblo, Colo., Memorial 
Airport and two minutes after its takeoff 
from runway 30 of that airport. Several of 
the 19 passengers and crew of 3 received 
minor bruises; there were no serious injuries 
he aircraft was substantially damaged; fire 
did not occur. The weather was good 

Flight 73 is scheduled daily, originating 
at Denver and terminating at Grand Junc- 
tion, Colo. Intermediate stops are at 
Pueblo, Gunnison, and Montrose, Colo. 

\ normal takeoff was made from the 
Pueblo airport by the first officer in the 
left pilot seat. Immediately after the ai 
craft became airborne and gear retraction 
had started, the captain, in the right pilot 
seat, observed the cockpit fire warning for 
the left engine come on. In accordance 
with operations manual instructions, he im 
mediately tested the fire-warning system but 
the warning light remained on; the captain 
then feathered the left propeller. The 
Pueblo control tower was advised that the 
flight was returning to the airport and the 
captain took over control. 

Because of higher terrain ahead, a shallow 
left turn was made at an altitude of 50 to 
75 ft. and at an indicated airspeed of 95 kt. 
his altitude and airspeed could not be 
maintained. After passing under a 34-ft. 
high power line with the airspeed dropping 
to 75 kt., the power was cut on the right 
engine. Ground contact occurred almost im- 
mediately and after a ground slide of nearly 
1,000 ft. the aircraft came to rest on the 
underside of its fuselage. 

There had been no fire in the left engine. 
\ false fire warning had occurred because 
of a faulty electrical circuit. The carrier’s 
maintenance procedures prescribed in its 
manual are adequate; however, in this in- 
stance a failure on the part of the mainte- 
nance department to find and remedy the 
defect precipitated the accident. 

As a result of this accident the carrier 
is revising its operations manual instruc 
tions so that a pilot, when a cockpit engine- 
fire-warning signal occurs, may use his judg- 
ment and discretion about immediate feath- 
ering without a visual fire check. 


INVESTIGATION 


Frontier Flight 73 originated at Stapleton 
field, Denver, departing at 1108' with 21 
passengers. The crew consisted of Capt 
James R. Langhofer, First Officer Donald L 
Lockwood, and Stewardess Joanne V. Lohse 
The flight to Pueblo was routine with ar 
rival at 1145. Flight 73 departed Pueblo 
with 19 passengers and the same crew at 
1204 on a VFR (visual flight rules) flight 
plan from runway 30. According to com 
pany load computation the aircraft 
loaded to 24,420 Ib., which is below the 
allowable takeoff weight of 24,900 Ib. un 
der the prevailing conditions; the weight 


was 


1 All times herein are Mountain Standard 
based on the 24-hr. clock; all altitudes 
ire mean sea level unless otherwise stated 
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FRONTIER pilot turned left after takeoff to 


was properly distributed with respect t¢ 
center of gravity 

According to aeronautically 
witnesses situated at the north of runwa 
the left propeller of N 64424 was 
become completely feathered as the ai 
passed over them 50 ft. high at the 
the runway. Thev also observed 
retraction of the landing gear. T] 
craft gained altitude very slowly on o1 
gine, reaching approximately 109 ft 
the ground as it went straight out 
runway heading. A shallow left turn 
started, followed by a gradual loss 
tude until contact with the gro 
made. The witnesses were in agreement t 
no fire or smoke 
aircraft was in flight or on the gr 
that no parts or pieces were seen 
during flight 

Ihe emergency gear-up landing 
it 1206 on unimproved ground tv 
west-northwest of the Pueblo Memoria 
port The ground y 
Marks on the ground indicated th« 
made heading of | 
magnetic Ihe aircraft then skidde 
of its fuselage for a 
three 
third 


Colin 


was observed w 


elevation is 
contact on a 


underside 
of 841 ft and passed over 
ditches or washes At the 
uircraft swung approximately 115 
the right right engine wa 
pletely separated from its attachment 
firewall. One blade of the right p1 
punctured the right side of th 
severely damaging the right pilot 
severing the CO. line thereby di 
the CO, bottle aft of the right 


and the 


avoid high ground shown on chart. 


Evacuation began immediately after the 
aircraft came to rest and was completed in 
approximately 14 min. The first officer left 
through the front cargo door and proceeded 
to the main cabin door. The captain went 
through the cabin and opened the main 

ibin air stair door. All passengers except 
three deplaned through the main door with 
out difficulty; these three passengers, acting 
on their own initiative, made their exit 
through the rear emergency window on the 
right side. At least one emergency inertia 

ibin light came on and remained on for 
nearly three hours. 


Aircraft Examination 


Examination of the aircraft revealed no 
vidence of failure or malfunction of the 
iirframe or powerplants prior to ground im 
pact, This is substantiated by the pilots 
vho stated that there was no roughness or 
indicated engine malfunction during the 
takeoff. The warning light went out after 
the feathering and no CO. was discharged 
ntentionally either in flight or on the 
round 

Because of the circumstances related by 
the flight crew, immediate attention was di 
rected to the fire-warning system. A review 
f pilot flight reports disclosed that N 64424 
had experienced five false engine fire warn 
ings between July 9, 1958, and Aug. 19, 
In each instance the left engine was 
involved and in no there a fire 
Che crew in this accident was not aware of 
the false fire-warning reports 

According to statements of the flight 
ew, the left propeller was feathered be 


1Oc¢ 
1958 


case Was 
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This is the twenty-third of a series of advertisements dealing 
with basic facts about alloy steels. Though much of the in- 
formation is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


XXIlt 


Annealing: Its Uses with Alloy Steels 





Broadly speaking, the primary pur- 
pose of annealing is to soften steel 
and make it 
nealing, as applied to alloy steels, 


more workable. An- 


may be defined as a process that 
heats above, and furnace-cools 
through, the critical range at a con- 
trolled, specified rate of speed; or 
that heats to a point within, and 
furnace-cools to a point below, the 
critical range. In either case, the 
choice depends upon the structure 
and maximum hardness desired. 
The first method produces a la- 
mellar pearlitic structure, while the 
second creates a spheroidized con- 
dition. These will be discussed sepa- 
rately in the following paragraphs: 
(1) Lamellar pearlitic structure. It 
should be mentioned at once that 
this structure can be obtained both 
as described above and by a modi- 
fied method known as isothermal 
annealing. In the isothermal proc- 
ess, the steel is heated above the 
critical temperature (austenitized), 
then predeter- 
mined temperature, which depends 


transformed at a 


upon the analysis. This operation 
requires two furnaces or salt baths 
—one for austenitizing, one for 
transformation. 

Lamellar pearlitic structures are 
generally associated with machin- 
ability in carbon ranges from 0.20 to 
0.60 pct, provided the hardness does 
not exceed the optimum maximum 


Brinell numeral. This is especially 


BETHLEHEM STEEL 


true where critical tooling is in- 
volved. It is a very versatile struc- 
ture, as it gives best results in such 
operations as broaching, tapping, 
threading, deep drilling, boring, 
milling, and tooling as applied on 
single- and multiple-spindle bar au- 
tomatic machines. 

(2) Spheroidized structure. There 
are two general fields of use for this 
type of structure when alioy steels 
are employed. In the low and me- 
dium carbon ranges, spheroidization 
is necessary for cold-shaping opera- 
tions, such as heading, extruding, 
drawing. In the higher carbon ranges 
(over 0.60 pct), it is mandatory 
where machining is involved, be- 
cause it tends to lower the hardness 
of the steel. 

As noted elsewhere in this dis- 
cussion, both lamellar pearlitic and 
spheroidized structures can be cre- 
ated through annealing. If you care 
for more details about these and 
other uses of annealing, and the 
results to be expected, by all means 
consult with our technical staff. 
Bethlehem metallurgists will gladly 
help you work out any problems. 
And when you are ready for new 
supplies of alloy steels, Bethlehem 
can offer the full range of AISI 
standard grades, as well as special- 
analysis steels and all carbon grades. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 
erHleHe 


B 
STEEL 


Export Distributor: 
Bethlehem Steel Export Corporation 





cause of the left engine fire warning appear- 
ing as gear retraction was started. A min- 
ute examination of the left powerplant 
failed to disclose any evidence of fire or of a 
hot spot that could have actuated the fire- 
warning signal. 

The fire-warning system employed by 
Frontier Airlines on N 64424 consists of a 
series of thermocouples, any one or all of 
which when subjected to rapid heat rise 
will generate a very low voltage current 
which is sent through the circuit to a very 
sensitive relay in the relay panel. This 
sensitive relay closes at approximately four 
milliamps completing a circuit to a slave 
relay, thus closing it. When the slave re- 
lay closes, it connects the 24 v. circuit to 
the warning lamp circuit and lights the 
warning signal in the cockpit. The aircraft 
is equipped with a fire-warning thermal test 
unit on the cockpit instrument panel which 
tests the system for normal operation by 
switching in 28 v. to the system. As the 
element lights, the thermocouple is heated 
ind creates a voltage, thus operating the 
circuit. Also incorporated is a switch called 
the fire panel “opposite” switch. This 
switch transfers the circuit system from one 
relay to another thereby providing a check 
for a false warning from a relay malfunction. 
In the present incident the “opposite”’ 
switch was actuated and the right warning 
light came on, which indicated absence of 
1 fault in the left relay system and the prob- 
ability of a fire. 


Relay System 


In order to energize the cockpit warning 
signal, the sensitive and slave relays must 
be activated. With both relays operating 
normally a minimum current of four milli 
amps must be introduced into the sensitive 
thermocouple circuits. The two ways of ac- 
tomplishing this are: (1) an actual fire 
resulting in a rapid heat rise at a_ther- 
mocouple; (2) current as little as four milli 
amps from an outside source such as leak- 
age of current from a 28-v. line in the same 
bundle of wire containing the firewarning 
circuit as the result of frayed wire covering, 
dampness, chafed wire insulation, etc. 

Subsequent to the accident, the relays and 
cockpit test switch were removed from 
the aircraft for examination. Each unit, 
plus the left engine thermocouples, was sub- 
jected to bench tests designed to test their 
integrity. The tests proved that all units 
were operating normally in aecordance with 
specifications and that they were, in them- 
selves, incapable of actuating a false fire 
warning. 

Since there was actually no fire during 
flight, the circuits of the aircraft were care- 
fully tested for continuity as well as _pos- 
sible leakage and/or short circuits between 
wires. All circuits in the fuselage, wing, 
nose, and associated junction boxes and in- 
strument panels were found to be without 
electrical faults. Extending from the firewall 
junction box to the inboard nacelle junction 
box is a flexible conduit, approximately 40 
in. long and three-fourths of an inch inside 
diameter, containing 15 tightly bundled 
wires. These wires included the sensitive 
thermocouple circuit wires as well as 28 v. 
circults. 

An ohmmeter indicated an irregularity in 
the thermocouple circuits. By moving one 
of the thermocouple wires in this conduit 


AVIATION WEEK, September 7, 1959 


a variable resistance was present. Remova 


of the wires from the conduit disclosed 
substance consisting of damp oxidized 
minum, oil, and dirt in the area of the 


duit ferrule which connects to the junctier 


box where bending and movement o¢ 
Two wires of the bundle were unnecessar 
long and were found criss-crossing ot! 
wires. This condition was found to ex 
in the area where the electrical fault 
found. Examination failed to disclos« 
ther indication of circuit faults. 


Crossover Switch 


Frontier Airlines’ Policy and Procedi 
Manual, Flight Emergency Procedures 
tion, stipulates that a captain, upon the 
indication of engine fire-warning light 
flight, will immediately check the warn 
light by switching the crossover switch 
“opposite,” as was done in this instan: 
the transfer indicates “fire” he will call 
the proper engine and immediately a 
plish the single-engine checklist. The 
pany’s chief pilot confirmed that the 
gency procedures in effect at the tim¢ 
this accident did not call for a visual cl 
of the engine prior to feathering 

The five previous false warnings o¢ 
at different stations away from D 
and in various aircraft configurations. ‘T} 
pilot write-ups and their dispositions 
as follows: (1) Found loose cannon plu 
firewall. Tightened plug, checks OK; 
checked system, no repairs recorded; 
paired loose connection, system on left 
gine checks OK; (4) Checked systen 
found nothing wrong; (5) Changed 
warning relay box complete. Pilot 
copies were forwarded to the Denver 
in each case but the base records do not 
dicate that corrective action was take 
the Denver base to eliminate the recur 
false warnings 5 

\ special weather observation taken 
the Pueblo Weather Bureau Airport Sta 
at 1205 on Aug. 23, 1958, records the f 
lowing conditions: measured 5,000 br 
14,000 broken with higher broken; visi 
40 mi.; temperature 77; dewpoint 48; 
north-northeast 14 kt., gusts to 21 kt 
timeter 30.14. Flight 73 had no choi 
runways because of construction work at 
airport. Company policy directs that 
maximum cCross-wing component 1S 
and that it will be based on reported 
velocities. In this case the cross-wind 
ponent was 20 kt 

The company training program in 
single-engine procedures in both ori; 
training and rechecks of their pilots. H 
ever, in practice emergencies a prop 
feathering was simulated by reducing px 


to a no-thrust position. Testimony refl¢ 


that the company went beyond the 
requirements, one item being that all | 
receive three, rather than two, profici 
checks annually. 


ANALYSIS 


Reference to the company weight 
indicated airspeed chart for flight re 
that for a gross weight of 24,420 lb 
airspeed for best single-engine climb 
maneuvering is 92 kt. The company ma 
minimum airspeed for single-engine is 
kt. With an indicated 95 kt. followi 
takeoff and the feathering of the left pro 
ler, Capt. Langhofer had three knots a 








ELECTRONICS: Over, on and under... 


FIELD SERVICE 
ENGINEERS 


Autonetics offers exceptional 
opportunities to graduate engi- 
neers in EE, Physics, or ME, who 
are experienced in: 


Field Maintenance 
Training Instruction 
Logistic Support of 
Inertial Guidance Systems 


Automatic Checkout 
Centrals 


Armament Control 
Systems 


Flight Control Systems 
Digital Computer Systems 


Opportunities exist for both in- 
plant and field assignments (lib- 
eral per diem). 


The time never has been better 
to make your move to Auto- 
netics. Within the next few years 
our Military Logistics Depart- 
ment will expand to more than 
five times its present size. You'll 
receive interesting assignments, 
excellent per diem, and fringe 
benefits, and immediately will 
step into a position with the 
potential for advancement you 
have always hoped for. 


Send your resume to: 

Mr. B. D. Benning 

Manager, Employment Services, 
Dept. B-95 

9150 East Imperial Highway 
Downey, California 


Autonetics 4) 


A Division of North American Aviation, Inc. 








You can cut installation and maintenance time drastically 
with a Fenwal Jet Engine Harness and Thermocouple 
assembly. The pre-formed, semi-flexible harness fits naturally 
and easily into its correct position around a tail cone. Every 
thermocouple is mechanically keyed so it can’t go in wrong. 
Two bolts lock it to harness, and harness to mounting boss. 
So simple that one mechanic installed his “‘first’’ assembly 
completely in 15 minutes! 


Maintenance is even simpler. Interchangeable thermo- 
couples are merely unbolted and replaced from stock. No 
adjustments necessary because circuit in harness auto- 


matically balances resistance. You’re done in minutes! 
If Y Ol ] } ly In operation Fenwal Thermocouples far exceed minimum 

life standards. Twin buttons provide positive electrical con- 

tact ...eliminate the short-circuiting and vibration breakage 


Al Ly of 1ese eee so common with terminal studs. Harness is rugged: specially 


insulated Chromel and Alumel bus bars in stainless steel 
housing. Semi-flexible to avoid differential expansion troubles 


Fenwal Jet Engine or puncture problems... minimum stress on bosses. No 
Harnesses with wonder life tests often surpass specs by hundreds of hours! 
Interchangeable Thermocouples can save you many service manhours 


Harness available for indication and/or control circuits. 
Simple, dependable, trouble-free. For complete details write 
Fenwal Incorporated, 129 Pleasant Street, Ashland, Mass. 























CONTROLS TEMPERATURE. PRECISELY 





the best single-engine speed for straight 
climb or maneuvering flight. According to 
competent witnesses, altitude was being 
gained very slowly as the aircraft left the 
airport boundary. The aircraft was then 
going toward higher terrain ahead and to its 
right. 

Testimony was received regarding the ef- 
fect of air-temperature upon rate of climb 
eference-CAA Flight Engineering Report 
No. 12 issued under Safety Release No. 
153). It was shown that with the gross 
weight of 24,420 lb. and the temperature 
of 75F, the aircraft should have been 
apable of a rate of climb of 282 fpm. on 
one engine. Even if it were possible to ob- 
tain this performance, the aircraft could 
not have cleared the high terrain lying 
ihead. Consequently, there was no alter- 
native for the left turn away from the 
higher land. This turn, in conjunction 
with the loss of performance resulting 
from gustiness and turbulence caused by 
the high ground to windward, was a factor 
in the aircraft losing airspeed and altitude. 


Glance Back 


A glance back from the cockpit toward 
the left engine would have disclosed no 
evidence of fire and the action could have 
delayed the feathering of the propeller and 
averted the accident. However, the cap- 
tain carried out emergency instructions as 
outlined in the company operations manual 
at that time. These instructions are cur- 
rently being revised to give the captain an 
opportunity to use his own judgment re- 
garding immediate feathering in the case 
of engine fire warnings. 

Referring to maintenance practices it ap- 
pears, in this instance, there was a definite 
failure to comply with the prescribed pro- 
cedures in that the log office did not dis- 
cover the recurring false fire warnings when 
they reviewed the pilot reports. 

CONCLUSION 

A study of the available evidence makes it 
obvious that regardless of the other circum- 
stances of the accident, a false warning due 
to faulty wiring and/or the presence of for- 
eign matter would not have occurred and 
triggered the events that followed had the 
maintenance department properly corrected 
the recent and recurring difficulties reflected 
in pilot write-ups of false fire warnings on 
this same engine and aircraft. 

\ few circuit tests would have revealed 
the electrical leakage and pointed out the 
need for replacement of the wires. The 
Board therefore concludes that the log 
sheets of the aircraft were not properly 
monitored; that corrective action taken by 
the maintenance personnel was not ade- 
quate; that there was a laxity on the part of 
the maintenance supervisory personnel in not 
detecting this inadequacy; and that the 
maintenance department was amiss in not 
progressing prompt and adequate corrective 
action as a result of the continued write-ups 
concerning the fire-warning system. 

The Board determines that the probable 
cause of the accident was a false fire warn- 
ing during climb-out toward rising terrain, 
followed by the immediate feathering of a 
propeller. The resulting aircraft perform- 
ance under the existing conditions necessi- 
tated an off-airport landing. The false fire 
warning was due to inadequate maintenance. 
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By the Civil Aeronautics Board 
James R, Durfe« 
Chan Gurney 
Harmar D. Denn 
G. Joseph Minett 
Louis J. Hector 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notif 
of the accident the afternoon of Aug 
1958. An investigation was immediatel\ 
itiated in accordance with the provision 
Section 702(a) (2) of the Civil Aeronaut 
Act of 1938, as amended. Depositions 
dered by the Board, were taken at Kai 
City, Mo., Oct. 20; Pueblo, Colo., Oct 
and Denver, Colo., Oct. 22-23, 1958 

Frontier Airlines, Inc., a Nevada c« 
ration, is a scheduled air carrier with 
principal offices at Denver, Colo. The 
pany possesses a currently effective’ cert 
cate of convenience and necessity issued 
the Civil Aeronautics Board and an 
carrier operating certificate issued by 
Civil Aeronautics Administration (now Fe 
eral Aviation Agency) which authoriz 
carriage of persons, property, and mail 
the route described in this report. 

Capt. James R. Langhofer, age 3 
employed by Frontier Airlines May 5, 195 
He held a valid airman certificate with a 


~ 


1 


airline transport rating and type rating for 


DC-3 aircraft. According to company 
ords he had a total of 10,879 hr., of whicl 
7,564 were acquired in DC-3 equipment 
His last CAA (FAA) first-class physical ex 
amination was passed, no waivers or rest 
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( NEW MINIATURE 


PRESSURE 
TRANSDUCER sy cowvin 


« Only one inch square — one inch long 
« Withstands high vibration 
35G to 5000 CPS 0-3 to 0-400 psi 
400 to 10,000 ohms 





AVAILABLE IMMEDIATELY 


COLVIN 


LABORATORIES, INC. 








Aerodynamics 
Heat Transfer 
Physical Chemistry 


Recent advancements in 
the “state of the art’ in the 
merging fields of hyper- 
sonic aerothermodynamics 
and physical chemistry 
have created openings on 
our staff for senior engi- 
neers. 

Specific studies being 
initiated at NAA-Colum- 
bus include analyses of 
heat and mass transfer in 
dissociated air regions, ki- 
netic heating of chemically 
reacting surfaces, energy 
emission from high tem- 
perature non-equillibrium 
gases and aerodynamic 
heating and force predic- 
tions in a rarefied atmos- 
phere, as well as other 
associated studies. ‘ 

In fields of hypersonic 
aerothermodynamics and 
aerothermochemistry offer 
excellent opportunities for 
those qualified to play a 
leading role in the appli- 
cation of these studies to 
the development of ad- 
vanced aircraft and mis- 
siles. A strong theoretical 
background in heat trans- 
fer, physical chemistry or 
aerodynamics is desired. 
For details, write to: 
Engineering Personnel, 

Box AW-465 
North American Aviation, Inc. 
Columbus, Ohio 


THE 
COLUMBUS 
DIVISION OF 


NORTH AMERICAN AVIATION, INC. 


Home of the 
T2J Buckeye and 
A3J Vigilante 




















CAREER REPORT / The outlook for ‘professional engineers in Florida 


This engineer is testing advanced 
design components on a _ three- 
axis flight simulator in Martin 
Orlando’s new 20-million dollar 
electronics and weapon system 
facility which is company-owned, 


Three out of four 
engineering managers 
at Martin Orlando 

are electronic engineers 


dline. It holds important 
on the way up. 


Take another look at tha 
career clues for electronic en; 


Electronics is adding a new dimension at Martin Orlando. 
Engineers and scientists are ing, developing, and _ pro- 
ducing electronic systems fo! najor projects and several 


advanced research programs 


New programs of an advanced nature indicate Martin 
Orlando's progress and empha electronics. Investigations 
are being conducted in com tions, solid state devices, 
sensory apparatus, space mech data processing, guidance 


and control systems, surveilla: evices, and research. 


ectronics is also revealed 
rams. Three out of four 


Martin Orlando’s direction 
by the caliber of men in it 
engineering managers, and tl f engineer, are electronic 
engineers. The average age e men is only 39 years. 
Martin Orlando’s dynamic ffers engineers unusual 


ground-floor opportunities for professional advancement. 


In the stimulating atmosphere of a new 20-million dollar 
elect engineers are utilizing 


company-owned plant, 
plete technical facilities. 


sixteen modern laboratories 


Engineers and scientists are needed now to manage and 


staff Martin Orlando’s ambit w electronic programs. 
If you are looking for the ch i ve ahead professionally, 


please send us a brief descri f your experience today, 





Mr. John F. Wallace, Director of Employment 
The Martin Company, Orlando 1, Florida 


PLEASE SEND ME A FREE COPY OF YOUR BOOK 
“280 SECONDS” 





NAME 


STREET - 


city 





























Torrington Drawn Cup Needle Bearing . .. 
for maximum radial capacity in minimum 
cross section... positioned by press fit— 
snap rings or shoulders unnecessary ... runs 
directly on hardened shaft... most com- 
pact, light weight, economical. 

Terrington Drawn Cup Roller Bearing... 
for higher speeds or long pregreased life 
«+. thin section race for simple press fit... 
runs directly on hardened shafts... unit 
construction for easy assembly ... shaft- 
riding retainer. 

Terrington Heavy Duty Needle Bearing... 
for use with thin section or split housing where 
extreme impact loads require heavy ovter 
race...maximum shock resistance... full 
roller complement ... unit construction. 
Torrington Heavy Duty Roller Bearing... 
for combination of high speed, long pre- 
greased life or shock resistance... roller 
stability provided by end-guiding...flange- 
riding retainer ... unit design. 

All of these types of bearings are available 
with inner races. 








NEEDLE » 


154 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER +» NEEDLE ROLLERS + BALL e THRUST 


Only Torrington Makes All Four! 


Torrington developed the Needle Bearing and its specialized 
variations. This breadth of experience assures impartial engineer- 
ing recommendations based on specific application requirements. 
You can rely on Torrington to recommend the most compact 
and economical design compatible with operating conditions and 
performance requirements, Call on your Torrington representa- 
tive for help in applying the right bearing in the right place. 
The Torrington Company, Torrington, Conn.—and South Bend 
21, Indiana. 


TORRINGTON BEARINGS 


Every Basic Type of Anti-friction Bearing 





tions, on Aug. 20, 1958. The date of his 
last line check was April 4, 1958, and his 
last instrument check was taken Dec. 5, 
1957. 

First Officer Donald L. Lockwood, age 25, 
was employed by Frontier Airlines Aug. 31, 
1954. He held a valid airman certificate 
with commercial pilot and instrument rat- 
ings. According to company records he had 
a total of 910 pilot hours, of which 498 
were acquired in DC-3 equipment. His last 
CAA (FAA) physical examination was 
passed on Dec. 13, 1957, with no waivers 
or restrictions. His last instrument check 
was on Dec. 27, 1957. 

Stewardess Joanne V. Lohse, age 24, had 
been employed by the company since Feb. 
2, 1955. Her training was completed Mar. 
31, 1955. 


The Aircraft 


Douglas DC-3C, serial 4424, N 64424, 
was manufactured in June, 1942, and had 
a total flight time of 31,082 hr. The air- 
craft had 9,188 hr. since the last overhaul 
and 39 min. since the last No. 3 inspection. 
It was equipped with two Pratt & Whit- 
ney R-1830-92-SIC3G engines and two 
Hamilton Standard 23E50-473 propellers. 
The left and right engines had 794 and 847 
hr., respectively, since the last overhaul. ‘The 
propellers had 2,201 and 1,941 hr., respec- 
tively, since the last overhaul or reassembly 
lhis aircraft was approved under Type Cer- 
tificate No. 669 with a maximum allowable 
weight of 25,346 Ib., including de-icers. It 
was not approved under Note 12 for trans- 
port category operation. 


Mobile Cooling Unit 
Designed for Pilots 


Problem of heat inside air-tight full 
pressure suits worn by pilots at Edwards 
AFB, Calif., where mid-summer tem 
peratures reach 110 deg., has been 
solved by design of a refrigerated mobil 
dressing and pre-breather room to keep 
pilots cool prior to flights. Van was 
made for North American X-15 pilots 
but is available to all pilots making high 
altitude flights. 

To provide a livable temperatur: 
and workshop for waiting pilots, th 
mobile van was fitted with a 10-ton 
refrigerator unit, couches, oxygen sup 
ply, pressure suit test console, and 
small workshop for maintenance. In 
addition, there is a radio connection 
with the X-15 control van so the pilot 
can listen to preparation progress. 


The van serves as a dressing room for 


the pilot and then while he receive 
his pre-breather of 100% oxygen 
basic requirement for high altitud 
flights), he receives pre-briefings and 
consultations with engineers. At th 
same time, his suit is checked for pet 
formance. 

The unit was deemed necessary to 
survival in the desert heat since bod\ 
temperatures inside the aluminized 
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IN SOUTHERN CALIFORNIA 


Gondi’-Picitic 


the major source for instrumentation systems 
and components, offers you a unique opportunity 
to fully use your ability with a rewarding future 


as a qualified engineer. 


Have you had two or more years experience in 
the design of VHF or UHF transmitters? 


. in airborne packaging? 


...in transistor circuitry? 
If you have, we want to talk to you. 


Please send resume to W. C. WALKER 
ENGINEERING EMPLOYMENT MANAGER 





“ Gendi=Pacitic 


DIVISION OF BENDIX AVIATION CORPORATION 


11602 SHERMAN WAY 
NORTH HOLLYWOOD, CALIFORNIA 


Other High-Level Electronic Engineering Positions Available 
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\IC-2 suits rise to “unbearable degrees.” 
On a recent flight of 14 hr., a pilot lost 
74 lb. and a quart of perspiration was 
poured from the pressure suit on his 
return. Lowered efficiency and in- 
creased danger of accidents could re- 
sult from such a body temperature rise. 

Also, the suit could be rendered in- 
fective with gain or loss of 10 Ib., 
since MC-2 pressure suits are individu- 
illy tailored, says Capt. Ralph Richard- 
son, commander of the 16th Physiolo- 
gical Training Flight at Edwards and 
designer of the unit. 


New Medical Center 
Planned by Air Force 


Washington—Air Force plans to con- 
solidate its existing aviation medicinc 
facilities into an Aerospace Medical 
Center at Brooks AFB, San Antonio, 
l'ex., about Oct. 1. 

\erospace Medical Center will serve 
is headquarters for various medical serv- 
ice facilities in the San Antonio area, 
including the USAF Hospital, Lack- 
ind AFB, USAF Epidemiological 
Laboratory, Lackland AFB, and _ the 
School of Aviation Medicine, which is 
ioving from Randolph AFB to new 
facilities at Brooks AFB. School of 
\viation Medicine branch at Gunter 
AB, Ala., also is included. 
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NATIONAL” 
COVERAGE 
a iy 


The advertising rate is $45.00 per inch for all adver 
tising appearing on other than a contract basis 
Frequency rates quoted on request. 


Positions Vacant 
Positions Wanted 
Part Time Work 


An Advertising inch is measured %” vertically on a 
column-—2 columns-——30 inches to a page 


Subject to Agency Commission. 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


———-RATES——— 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—execu 
tive, ms aagement, technical, selling, office, skilled, manual, etc. 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$2.70 per line, minimum 3 tines. To figure advance 
payment count 5 average words as a line. 

Position Wanted Ads are % of above rate 

Box Numbers—counts as 1 line. 

Discount of 10% if full payment is made in advance 
for 4 consecutive insertions, 

Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, ©. 0. Box 12, N. Y. 36, N. Y. 








Expansion . . . product 
diversification create 
exceptional openings for 


DESIGNERS and 
ANALYTICAL 
ENGINEERS 

in Néw England 


DESIGNERS (Mechanical- 
Electromechanical - Hydrome- 
chanical): Must have ME, 
EE or AE degree plus experi- 
ence in design of high pressure 
rotating equipment for aircraft 
engine control and environ- 
mental systems. Investigate, 
plan realistic design programs. 
ANALYTICAL ENGINEERS: 
BS in Mechanical Engineering 
or AE degree plus experience 
in 1 or more: 1) small turbo- 
machinery 2) lightweight heat 
exchangers, thermodynamic 
cycle analysis 3) air condition- 
ing, air and vapor cycle refrig- 
eration analysis. Both applied 
theoretical and experimental 
analysis from initial design 
through prototype. IBM 704 
and 705 available. 

Locate in beautiful Connecti- 
cut — work on sophisticated 
projects in the jet aircraft, 
missile and space vehicle field 
— take advantage of company- 
paid post graduate study — 
receive generous relocation al- 
lowance. A real growth 
opportunity. 


Reply in confidence to 
MR. A. J. FEHLBER, 


Technical Employment Supervisor 


HAMILTON STANDARD 
A Division of 
UNITED AIRCRAFT 
CORP. 


25 Bradley Field Rd., 
Windsor Locks, Conn. 2 





SALES 
ENGINEERS 


Excellent opportunities for 
Sales Engineers with ex- 
perience in propulsion, mis- 
sile, or space systems and 
components. 

Openings exist in South 
Bend, Ind. for men of prov- 
en capability with sales ex- 
perience and technical back- 
ground in the mechanical, 
electrical, and/or electronic 
fields. Assignments require 
knowledge of current pro- 
pulsion, airframe and mis- 
sile/space programs and 
will invelve contacting in- 
dustry and missile agencies. 


Send complete resume to: 


J. P. Makielski 
Administrative Engineer 
BENDIX PRODUCTS DIVISION 
BENDIX AVIATION CORP. 
SOUTH BEND, INDIANA 














DISENCHANTED 
ENGINEERS 


If your present employer has failed to 
utilize your full potential, why not permit 
us to explore the parameters for your per- 
sonal qualifications with the many 
dynamic young companies in aviation, 
electronics, missiles and rockets. We now 
have in excess of 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why wait? Send resume in 
duplicate at once indicating geographi- 
cal preferences and salary requirements. 


FIDELITY PERSONNEL 


1530 Chestnut Street, Philadelphia 2, Pa 
Established 1943 











IN ALL INTERESTS OF AVIATION 


If You're important, you either read AVIATION WEEK 


or you advertise in it, or both 








SUPERVISORY 
Aerodynamicists 


Aun HUALDGNLOLAGEAUOOROUELESUCUULOGAEPROED EES ATU EAA 


Preferably with advanced 
degrees and minimum of 
6 years’ experience in one 
or more of the following: 


¢ Aerodynamic Analysis 


(Applied Reseorch in Aerodynamics) 


¢ Stability, Vehicle Dynamics, 
and Trajectory Mechanics 


¢ Preliminary Design 


¢ Theoretical Research 
in Aerodynamics — 


e Experimental Research 
in Aerodynamics 


. . . to work in these specialties on 
problems related to flight at extremely 
high speeds and altitudes, including 
Hypersonic, Aerodynamics, Configuration 
Optimization of lifting and non-lifting 
vehicles, Trajectory or Orbit Optimization 
(including guidance and control 
considerations), Aerodynamic Heating, 
Rarefied Gas Dynamics, lonized Gas 
Mechanics, Magneto hydrodynamics, 
Viscous Flows, Internal Flows, 

Ablation and Transpiration Phenomena, 


The Division's new suburban location 
provides an unusually attractive working 
environment outside of metropolitan 
Boston and Cambridge. The extensive 
fully equipped modern laboratories are 
in pleasant surroundings and close to 
Boston educational institutions and 
cultural events. 


Publications and professional development 
are encouraged and the Division offers 

a liberal educational assistance program 
for advanced study. Excellent opportunity 
to work with creative and skilled 

scientists in a stimulating atmosphere. 


Write to: Mr. Richard Rubino 

Scientific and Technical Relations—Dept. AS-9 
Your reply will be accorded absolute 
confidence and you will receive 

@ prompt answer. 


Aesearch & Advanced Development 


201 Lowell St., Wilmington, Mass. 
i r) 
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EMPLOYMENT OPPORTUNITIES 


MODERN TURN OF MIND 


Three hundred years Huygens made improvements 
on the telescope that brought heaven and earth 
close together. 


Now, man is nearing t Jay when he will view 
with 20-20 vision what Huygens saw only through 
his wondrous /ens 


For example, manned ace platforms are now on the 
drawing boards. And Goodyear Aircraft is already 

at work in many pha f advanced astronautics — 
such as telemetering / interplanetary guidance 
systems. 


Well launched are st ther programs. But we need 
help. We need men with the desire and the devotion 
of a Huygens — and s if nis talent, too. If you're 
that kind of man, we'd like to hear from you. 

Write: Mr. Charles J s, Director of Technical and 
Scientific Personnel, | /year Aircraft Corporation, 
Akron 15, Ohio 

Rocket propulsion, interpianetary dance, nose cones, advanced 
black boxes, crew-escape a/so in ground support 

system for missiles, radar tures, radomes, radiation research, 


Structures engineering 


GOODFYEAR AIRCRAFT 
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THREE HIGH LEVEL 
ENGINEERING POSITIONS 
in MISSILES & SYSTEMS 


CHIEF OF PRELIMINARY DESIGN 


An advanced degree is desirable for this position. Applicant 
should hava 10 years of successful experience in the design 
of missiles, related equipment, or major components and sub- 
systems. He should have strong creative ability. From stated 
operational requirements, he should be able to evolve optimum 
configuration and performance details. These must integrate 
aerodynamic, structural, avionic and manufacturing require- 
ments. Though he will be supported by specialized departments 
in these fields, he should be able to do preliminary analyses and 
to advise the specialists in their more detailed work. As a super- 
visor he will direct a small group of preliminary design specialists. 


CHIEF, ASTRO AERO SCIENCES 


Prefer advanced degree plus ten years of experience in air- 
craft, missile, and space flight fields especially in the areas of 
flight mechanics, aerodynamics, thermodynamics, and celestial 
mechanics. Applicant should be extremely competent analyti- 
cally, and also shall have had experience in personally con- 
ducting important technical investigations which are highly 
difficult and complex. 


CHIEF, AVIONICS 


Prefer advanced degree plus ten years of experience in air- 
craft, missile, and space flight fields especially in the area of 
guidance, controls, and electronic systems. Applicant should 
be extremely competent analytically, and also shall have had 
experience in personally conducting important technical inves- 
tigations which are highly difficult and complex. 


SOLAR SPECIFICS 


These openings have resulted from Solar’s rapidly expanding space-age 
R&D programs. Exciting current projects include an ARPA anti-missile 
defense system. Solar is a medium-size company (2500 people in San 
Diego) with a successful history since 1927. A new 60,000 sq. ft. 
engineering building will be completed this year. In addition to greater 
career opportunities, Solar offers you the advantages of living in sunny 
San Diego, California—with the best year-around climate in America 
and excellent cultural, educational and recreational facilities, 


SEND RESUME. Please send resume of your qualifications at the 
earliest opportunity to Louis Klein, Dept. E-429, Solar Aircraft 
Company, 2200 Pacific Highway, San Diego 12, California, 


SOLAR VY 


AIRCRAFT COMPANY 




















careers 
an control 
of space 


PRODUCTION: Develop and establish as- 
sembly processes for a wide range of 
products. Requires background in com- 
plex devices such as gyros, acceler- 
ometers, flight systems, and a thorough 
knowledge of production processes. 

EVALUATION: Test engineer interested in 
career in development, qualification, 
reliability testing. Must be graduate 
engineer with electronic background. 


ADVANCED GYRO DESIGN: Engineers with 
two and up to twenty years’ experience 
in such areas as precision gyro mech- 
anics, servo techniques, digital data 
handling, electronics packaging, ad- 
vanced instrumentation and magnetic 
components design. 


FLIGHT CONTROL SYSTEMS: Analytical, sys- 
tems, component engineers to design 
and develop advanced flight reference 
and guidance systems. Prefer airborne 
systems or servo experience. 


FIELD SERVICE: Monitor airborne system 
performance in U.S. and overseas. Con- 
duct training, liaison with military 
BSEE preferred, or graduate engineer 
with high electronic aptitude. 


GROUND SUPPORT: Senior engineers with 
logical design experience and engineers 
with experience in ground support or 
related areas. Outstanding growth op- 
portunity in new division. 


If you're interested in a challenging career in 
advanced automatic controls, write Mr. Bruce 
D. Wood, Technical Director, Dept. 846F. 


Honeywell (W 


AERONAUTICAL DIVISION 
1433 Stinson Bivd., N.E., Minneapolis 13, Minn. 


Fine opportunities also exist in other Honey- 
well development and manufacturing facilities 
in the Boston Area, the Philadelphia Area, the 
Los Angeles Area, Minneapolis, Seattle, St. 
Petersburg, Chicago and Freeport, Illinois, 
Denver, and the Washington, D.C. Area. Send 
resumé to H. D. Eckstrom, Director of Employ- 
ment, Minneapolis Honeywell, Dept. 846E, 
Minneapolis 8, Minnesota. 
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The Eclipse-Pioneer Division of Bendix Aviation Corporation 


’ 


Announces a Newly Expanded Program 


of Advanced Research and Development in 


TRANSISTORIZED AIRBORNE 
DIGITAL COMPUTING SYSTEMS 


We take pleasure in announcing the expansion of our Advanced 
Research and Development program in solid-state airborne digital 
computers and digital control systems. Our staff is now interviewing 
experienced engineers interested in exploring new concepts in digital 
computation and currently qualified in one of the following areas: 





| 
| 


| 
| 
| 


Digital Systems Synthesis Input-Output Devices 
Logical Design Transistorized Circuitry 
High Speed Switching Pulse Techniques 
Logical Impl tati Miniaturization 
Magnetic Memory Micro-Miniaturization 


| 
| 
| 





If you are interested in participating in this program, forward a brief resume 
of your experience and educational background to Dr. Arthur S. Robinson, 
or telephone Mr. E. Nordstrom at ATlas 8-2000 or BRyant 9-8541, 


ECLIPSE-PIONEER DIVISION 


* Senet 


AVIATION CORPORATION 
Route 46 at 17, Teterboro, New Jersey 
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EMPLOYMENT OPPORTUNITIES 
In Florida where the living is easy 


Pratt & Whitney Aircraft 


has immediate openings for Engineers 
and Scientists in the stimulating 


CEN TA U R 


LIQUID HYDROGEN ROCKET ENGINE PROJECT 
AND ADVANCED TURBOJET DEVELOPMENTS 


Attractive opportunities for mechanical and electrical engineers, with at least 3 years experience as: 
Rocket Program Test Conductors Electronic Instrumentation Designers 


Rocket Program Instrumentation Engineers : . , 
Data Recording and Processing Engineers Digital Programmors—Test Equipment Designers 
Test Facilities and Equipment Engineers Mechanical Designers—Analytical Designers 


Positions are commensurate with ability and experience. All replies will be held in strict confidence. Please forward com- 
plete resume with salary requirements to: J. W. Morton, Technical Representative, Dept. E 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
FLORIDA RESEARCH & DEVELOPMENT CENTER, WEST PALM BEACH, FLORIDA 











GENERAL MANAGER 


T . a ? ToT ER Nationally k iati d 
ADVANCED MILITARY SYSTEMS eapdemgl mos ts daeage aan Oe 
z = sprite = tributorship. 

3 EC H N ICA . ly LA N N I N G Unlimited opportunity for well qualified 
person with managerial and sales back- 
Honeywell offers an opportunity on its interdivision Advanced ~<pupalhandhep einer 
Systems Planning Staff to a senior scientist or engineer who 
can provide aggressive steering to Honeywell R&D programs. 


Compensation commiserate with qualifica- 
tions. 


He will be expected to: Send complete resume to: 
Interpret future military requirements . P-2377, Aviation Week | = 
Analyze advanced system applications pects te. ¥ au aac tacaetatintdot 
Determine new system technical requirements and pre- 
ferred configurations 
Recommend development approaches and programs. 








Your inquiry 
or their electronic subsystems will have 


Technical direction of such developments as a member 


of a military agency or a prime contractor 4 
Special value... 


Advanced degree in Physics, E E or Aero FE. 


Pertinent background for this man could include: 
Development or operations analysis of weapons systems 


To explore this staff opportunity, write: J. F. Healey, Director 

of the rene Seen ewer Staff, Dept. 885A, 2600 If you mention this magazine, 

Ridgway Road, Minneapolis 13, Minn, when writing edvecticsss. Satur 

- i ally, the publisher will appreciate 

Honeywell m.. «ek mene Repetee. 5a 

- identify you as one of the men the 

Military Products Group “ ‘ 

° é oi advertisers want to reach with this 
Aeronautical, Ordnance, Missile Equipment and Boston Divisions 

message . .. and help to make 

To explore professional opportunities in other Honeywell operations coast ta : ice t 

coast, send your application in confidence to H. D. Eckstrom, Honey well, possible enlarged future service to 

Dept.885A, Minneapolis 8, Minnesota. 





you as a reader. 
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Opening for 


MANAGER, 
DEVELOPMENT 
ENGINEERING 


in Solar’s 
rapidly expanding 
space-age programs 


QUALIFICATIONS: 


Desire Ph.D. and a minimum of 
15 years’ experience in R&D engi- 
neering in aircraft, missile and 
space Hight fields. Desire a man 
with proven record of successful 
technical accomplishment in 
advancing state of the art. Ability 
to plan and direct R&D engineer- 
ing work including advanced 
projects of major significance. 
Position will direct and coordi- 
nate technical engineering groups 
headed by Chiefs of Propulsion, 
Structures, Avionics, Nucleonics, 
Advanced Studies, and Astro- 
Aero Sciences. Reports to Chief 
Engineer. 


SOLAR SPECIFICS 
Solar’s space-age R&D programs are 
expanding ey Exciting current 
projects include an ARPA anti- 
missile defense system. Solar is a 
medium-size company (2500 peo- 
ple in San Diego) with a successful 
history since 1937. A new 60,000 
sq. ft. engineering building will be 
completed this year. In addition to 
greater career opportunities, Solar 
offers you the advantage of living in 
sunny San Diego, California—with 
the best year-round climate in 
America and excellent cultural, edu- 
cational and recreational facilities. 


SEND RESUME. Please send resume 
of your qualifications at the earliest 
opportunity to Louis Klein, Dept. 
E-428. Solar Aircraft Company, 
2200 Pacific Highway, San Diego 
12, California. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 
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SYSTEMS ENGINEERS, EE 


if you're ready for a career-move in 


PRECISION ENGINEERING 








| You’ll be working in an engineer’s de- 
|}partment, a new department whose 
product is manufactured in the mind. 
You'll be working within a managerial 
|climate that is dedicated to making it 
|}easy for you to extend yourself. Small 
| groups, air-conditioned offices are a vis- 
|ible example of this advanced man- 
agerial awareness. 
You'll be probing sensitive, intricate, 
and miniaturized inertial navigation 
systems. Your job will be to generate 
and apply pioneering technological con 
ceptualization in one or several of the 
specific problem areas listed below. You 
will be asked regularly to solve prob- 
lems lesser men might call impossible. 
You and your contribution are impor- 
tant at Ordnance. 
This is exciting work, and tough, It’s for 
the man who has it and seeks only the 
opportunity to demonstrate and develop 
his talent, drive and conceptual ca- 
pacity. 
And commensurate 
with your contribution. Ample oppor- 
tunity exists for advancement both 
| within the Ordnance Dept. and through 
out General Electric, a company now 
employing 22,000 engineers anticipating 
a need for half again as many halfway 
through the '60’s. Even more important, 
there’s ample room for rapid growth 
|within the salary and_ responsibility 
| structure of the job you'll first undertake 
with Ordnance. Full tuition refund is 
available to you if you work as hard at 
graduate studies as you will on the jot 
| itself. 
| Ordnance is located in the heart of the 
| Berkshires. Halfway between New York 
land Boston, the Berkshires is one of the 
|country’s great cultural. sport, and re« 
| reation centers—a plus you'll find im 
| portant to a rounded family life, the 


your reward will 











|physical and non-technical mental ac 
|tivity you so seek. 


content with what you’re nou 
R. G. O’Brien, Manager 
64-W J. 
Defense | 


of The 





100 Plastics Avenue, 


If you are ready for this kind 


iol 


, 


I 
Py 


you Can contribu lé to the SUCCESS of 


General Electric’s Ordnance Department 


IMMEDIATE OPPORTUNITIES 
IN THESE DEVELOPMENT & 
DESIGN PROJECTS 


FIRE CONTROL SUB-SYSTEMS . . . 
ing data handling, computers, display, 
reference and control equipment for 
shipborne, submarine, and land-based 
fixed and mobile weapons systems. 


includ- 


DIRECTORS . . . including pedestals, an- 
tennas, power drives, servos and com- 


puters, etc. 


UNDERSEA ORDNANCE . . . . torpedoes, 
mines and their mobile countermeasures 
(including seawater batteries), propul- 
sion equipment, guidance and associated 


test and maintenance equipment. 


RADAR & RADIO TELESCOPE ANTENNAS 
. associated equipment. 


INERTIAL GUIDANCE... systems and 


sub-systems for missiles 
hicles, surface ships, submarines, land 


space ve- 


survey vehicles, etc. 


Positions are available to take maxi- 


mum advantage of abilities and inter- 
ests at most levels of experience and 
development. 

move—not just vaguely dis- 
ing—send a brief resume to 


»fessional Relations, Dept. 


ORDNANCE DEPARTMENT 


tronics Division 


GENERAL €@ ELECTRIC 


Pittsfield, Massachusetts 
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ENGINEERS 


and 


SCIENTISTS 


Research Opportunities 


Aeronutronic, a new divi- 
sion of Ford Motor Com- 
pany, has immediate need 
for qualified people to staff 
senior positions at its new 
$22 million Research Center 
in Newport Beach, South- 
ern California. 


The Space Technology Op- 
eration offers the highly 
desirable combination of 
new facilities and ad- 
vanced equipment, located 
in California’s finest envi- 
ronment for living and 
raising a family.  Investi- 
gate these exceptionally 
rewarding positions now: 


Aerodynamic design and 
testing 

Rocket engine development 

Rocket nozzle and re-entry 
materials 

High temperoture chemical 
kinetics 

Combustion and detonation 
theory 

Combustion thermodynamics 


High temperature structural 
plastics & ceramics 


Advanced structures 
Rocket vehicle systems 


MISSILE DEFENSE 


Supersonic aerodynamics 
Aerothermodynamics 


High temperature 
heat transfer 


Space physics 
Re-entry programs 


ASTRO SCIENCES 


Space electronics 

Guidance & control 

Communications 

Instrumentation 

Experimental physics 

Plasma and magnetohydro- 
dynamics studies 


Qualified applicants are in- 
vited to send resume and in- 
to Mr. R. W. Speich, 
Aeronutronic, Dept. 12, Box 451, 
Newport Beach, California 


quiries 


AERONUTRONIC 


a Division of 
FORD MOTOR COMPANY 


Newport Beach * Santa Ana 
Maywood, California 
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AEROSPACE 
ENGINEERS—SCIENTISTS 


How about 
‘YOUR future? 


Here’s a company where the past and 
the present PROVE the future is inter- 
esting and worthwhile. 





% leadership in Engineering Design 
| * Leadership in Business Airplanes 
Leadership in Ground Support Equipment 
Diversified Production Contracts 
Winner of Mach 3 Alert Pod Design 
Diversity of Creative Opportunities 
Winner of Mach 2 Missile-Target Award 


Builder of Major Assemblies for Fighters 


Stability of Engineering Employment 


+ + + + > HH 


Expansion Programs Now in Process 


BEECH AIRCRAFT has responsible positions open | 


now for specialists in LONG RANGE programs 
on advanced super-sonic aircraft and missile- 


target projects in the following aerospace fields: 


Human Factors 
Analogue Computer 
Reliability (Electrical) 

Stress 
Aero-Thermodynamicist (Heat Transfer) 
Structures (Basic Loads) 

Senior Weight 
Dynamics (Flutter) 

Systems (Missiles) 

Electronic 
Electro-Mechanical 


Airframe Design 


For more information about a company WITH A | 


| LONG RANGE FUTURE where your talents will 
build your own future —call collect or write 


| today to D. E. BURLEIGH, Chief Administrative 


Engineer, or C. R. JONES, Employment Manager, 
| Beech Aircraft Corporation, Wichita, Kansas. All 
expenses paid for interview trip. 


Wichita, Kansas Boulder, Colorado 
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ENGINEERS 


> ELECTRONIC SUPPORT EQUIP- 
MENT DESIGN ENGINEERS 

> RADAR SYSTEMS ENGINEERS 

> INFORMATION THEORY 

> SERVO ENGINEERS 


‘> COMPUTER ENGINEERS 


> RELIABILITY ENGINEERS 

> ELECTRONIC PACKAGING 
ENGINEERS 

> FIELD SERVICE ENGINEERS 


Emerson emphasizes the sys- 
tems approach, encouraging 
engineers to explore and con- 
tribute in many diversified areas. 
This climate of creative freedom 
has paid off in solid achievements. 

Our Electronics and Avionics 
Division is daily influencing the 
“state of the art” in fire control 
systems. We are making exten- 
sive refinements in development 
and production of analog and 
digital computers, automatically 
programmed data processing 
systems, transistorization and 
other solid state electronic appli- 
cations to advanced airborne and 
ground based projects. 

Emerson’s genuine atmosphere 
of creative freedom and diversi- 
fication is augmented by excel- 
lent salaries, both undergraduate 
and graduate educational pro- 
grams, beautiful and convenient 
suburban location, and other 
benefits. Moving expenses are 
fully paid. 

If your talents can be better 
utilized by assuming greater re- 
sponsibility with accompanying 
long-range and immediate oppor- 
tunities — you owe it to your 
future to contact us at once! 
Send complete resume to Mr. R. 
L. Middleton. 
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ADDRESS BOX NO. REPLIES TO: Bow. No. 
Classified Adv. Div. of this publication, 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITION VACANT 


Designer, to join our engineering group in 
designing gimbal type flexible joints incorpo- 
rating bellows seals for aircraft and missile 
applications requiring high pressures and 
temperatures and corrosion resistance in 
stainless steel. Splendid opportunity for cap- 
able man with rapidly growing aircraft and 
missile parts firm highly regarded in the 
industry. Send resume stating experience 
and desired salary. All applications held in 
confidence. Avica Corporation P.O. Box 180, 
Newport, Rhode Island. 


SELLING OPPORTUNITY OFFERED 


Salesman Or Factory Representative Wanted. 
Do you need a manufacturing source for 
items sold to the Aircraft Industry? We 
have a complete engineering and manufac- 
turing plant available for any type sub- 
contract work. Please write to George A. 
Finley, President, Finco, Inc., 535 Rathbone 
Avenue, Aurora, Illinois. 


POSITIONS WANTED 


Airline Captain—desires new position. Do- 
mestic and international experience. 11,000 
hrs. ATR-DC-3, DC-4, C-46 and Constella- | 
tion. Age 34, married, 2 children. PW-2465, | 
Aviation Week. | 





SEARCHLIGHT SECTION 


sified Advert 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 
The advertising rate is $31.00 per inch for 
all advertising appearing on other than on 
contract basis. ontract rates on request. 
AN ADVERTISING INCH is measured 7% inch 
vertically on one column, 3 columns—30 
inches—to a page. 


Send NEW Ads or Inquiries to Classified Adv. Div 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 
$2.70 a line, minimum 3 lines. To figure 
advance payment count 5 average words as 
a line. 
PROPOSALS, $2.70 a line an insertion. 
BOX NUMBERS count as one line additional 
n undisplayed ads. 


f Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 




















FACILITY AVAILABLE 


A reputable Canadian company | 

in Toronto is desirous of a United States 
licensing arrangement to manufacture 
or assemble electrical, electronic and/ov 
electro-mechanical products. Excellent 
engineering sales and service facilities 
will be made available. This company 
is well known and highly regarded in 
the aircraft and electronics industries. 








BO-2555, Aviation Week 
Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 











To EMPLOYERS who 
advertise for MEN: 


When there are many applicants for a 
single position it frequently happens 
that the only letters acknowledged are 
those of the most promising candidates. 


JET ENGINES 


1600 or 3400 Ibs Takeoff Thrust plus full support- 
ing spares 


RECIPROCATING ENGINES 


R1820, R1830, R2000, R2600, R2800 


STEWARD-DAVIS, INC. GARDENA, CALIF. 











Others may not receive any indication 
that their letters have even been re- 
ceived by a prospective employer much 
less given consideration. These men 
often become discouraged, will not re- 
spond to future advertisements, and 
sometimes question their bona fide 
character. 


Every advertisement printed in the 
Employment Opportunities Section is 
duly authorized. 


It will help to keep our readers inter- 
ested in this advertising if you will ac- 
knowledge every application received, 
even if you merely return the letters ot 
unsuccessful applicants with, ‘Position 
filled, thank you” written or stamped on 
them. 


We suggest this in a spirit of coopera- 
tion between employers and the men 
replying to Positions Vacant advertise- 
ments. 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 














IF THERE IS 
Anything you want 


that other readers of this 
paper can supply 


OR— 


Something you 


don’t want 


that other readers can use, adver- 


tise it in the 


SEARCHLIGHT SECTION 
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LOCKHEED SUPER CONSTELLATION 
Convertible (H Type) 
102 PASSENGERS OR CARGO 
Lease $20,900 mo 3 yrs 
or $750,000 Cash 


A. K. ROZAWICK - NEWARK AIRPORT, N. J. 
New York City Phone Ci 








AN FITTINGS & HARDWARE 
Stainless, Aluminum, Brass, Steel 
All sizes—immediate deiivery from world’s larg- 
est shelf stock. Buy direct from manufacturer. 
Lower prices—quicker service. Send for free wall 
harts showing complete line of AN & MS fittings 
and hardware. We also machine parts te a 
wn special print, and stock AN & MS forgings. 
COLLINS ENGINEERING CORPORATION 
9050 Washington Blvd. Culver City, California 














WHERE 
ro Buy 





A. B. MURRAY CO. INC. 
EST. 1845 

AIRCRAFT 

STAINLESS STEEL 

TUBING FROM STOCK 


El:zapeth, N. J. « Bristol, Pa. « McKeesport, Pa. 
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We promise you will receive a reply within one week! 


N EW OPENINGS Hughes has several hundred openings for 
engineeers and physicists whose training 
HUGHES and experience are applicable to the re- 


search, development, design and testing of 
RESEARCH & airborne electronic equipment for use in 
supersonic military aircraft; in solid state 
physics, nuclear electronics, industrial dy- 


DEVELOPMENT namics, and related areas. 
Use of the following form will, we hope, 
LABORATORIES reduce to a minimum the inconvenience of 
submitting an employment inquiry, yet will 
still permit us to give you a reasonably defi- 
nitive reply. 


Please airmail to: 

Mr. Robert A. Martin, Supervisor, Scientific Employment 
Hughes Research and Development Laboratories 

Culver City 67, California 


| HUGHES 


© 1959, HUGHES AIRCRAFT COMPANY 


Name 





Address 





City 











College Degree 


I am interested in one of the following types of assignment: 


[| RESEARCH # PRODUCT ENGINEERING [ SYSTEMS 
# DEVELOPMENT 4 | TECH. ADMIN. bd FIELD TEST 


I have had professional experience in the following specific areas: 


CIRCUIT ANALYSIS | 
AND DESIGN STRESS ANALYSIS R-F CIRCUITS 








ELECTRO-MECHANICAL i 
DESIGN ¥ 


OTHER: 





DIGITAL COMPUTERS INDUSTRIAL DYNAMICS [| RELIABILITY 


sy ATOMIC AND/OR SOLID 
GUIDANCE DEVICES MATERIALS STATE PHYSICS 





Peg | 11) 


MICROWAVES Lal SYSTEMS ANALYSIS S INSTRUMENTATION 





I have had a total of _________ years of experience. 
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(Used or Surplus New) 
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WHERE TO BUY 
Murray, A. b 


ADVERTISERS INDEX 


Aeronutronic, A Div., of Ford Motor . 

Aveo Research & Advanced Development... 
Beech Aircraft Corp. 

Bendix Aviation-Eclipse- Pioneer Div.. ‘ 
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Collins Engineering Corp. 

Emerson Electric Mfg. Co. 
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General Electric 


Goodyear Aircraft Corp. (GAC PERSONNEL). 157 


Hamilton Standard Div. United Aircraft Corp. 1 5¢ 

Minneapolis- Honeywell, Aeronautical Div. 15 
Pratt & Whitney Aircraft Div. of United Aircraft 
Corp. i€ 
Rem mert- Werner 

Rozawick, A. K. 

Solar Aircraft Co. 

Steward-Davis Co. 


Expanding the Frontiers 
of Space Technology in 


SYSTEMS 
ANALYSIS 


Lockheed Missiles and 
Space Division has complete 
capability _ nore than 40 
areas of science and tech- 
nology. As systems manager 
for such major projects as 
the DISCOVERER Satellite; 
Navy POLARIS FBM; Air 
Force Q-5 and X-7 and Army 
KINGFISHER, the Division 
is extensively engaged in im- 
proving the art of systems 
analysis and integration. 


ENGINEERS AND 
SCIENTISTS 

The Division’s programs 
reach far into the future and 
deal with unknown and 
stimulating environinents. It 
is a rewarding future with a 
company that has a con- 
tinual record of progress and 
achievement. If you are ex- 
perienced in one or more of 
the following, we invite your 
inquiry: classical dynamics, 
vector analysis and matrix 
operations, with the ability 
to establish and analyze 
weapon systems perform- 
ance; inertial guidance sys- 
tems; dynamics of missiles 
systems; or long range ballis- 
tic fire control systems. 
Ability to prepare and edit 
technical reports document- 
ing results of systems analysis 
studies is a requirement. 

Write: Research and Devel- 
opment Staff, Dept. I-1-17, 
962 W. El Camino Real, 
Sunnyvale, California. U.S. 
citizenship required. 


Lochheed 


MISSILES AND SPACE 
DIVISION 


Systems Manager for the 
Navy POLARIS FBM; 
DISCOVERER, SENTRY 
and MIDAS; Army KINGFISHER; 
Air Force Q-5 and X-7 


SUNNYVALE, PALO ALTO, VAN NUYS, 
SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA 
ALA , NEW © HAWAII 








LETTERS 





Sodium Cloud 


Your article on the recent sodium cloud 
rocket (AW Aug. 24, p. 27) omits what 
we consider to be a very important point. 
That point is that the preparation of the 
payload, the photographic coverage of the 
cloud from the five different sites, and the 
reduction of the photographic measure- 
ments to wind velocity and wind diffusion 
information are all responsibilities of Geo- 
physics Corporation of America which is 
operating under a NASA contract. 

Ricuarp D. Coons 

Director of Contracts 

Geophysics Corporation of America 
Boston, Mass. 


Jet Transition 


Having just taken the trouble to file a 
dissenting opinion in response to FAA’s call 
for comments on the proposed rule that 
would prevent airline pilots over 55 from 
checking out in jets, I find it difficult to 
absorb any dogmatic assertions like that in 
the unsigned letter from the Los Angeles 
airline pilot (AW Aug. 10, p. 134) 

He asserts, “Any airline pilot knows the 
deterioration in efficiency and reflexes which 
develop when a pilot passes 50, and 
certainly no pilot over 55 has any business 
flying high performance jet airliners.” 

The statement could apply in some cases, 
but may I say mildly that it should be sub 
ject to proof in all its sweeping connota- 
tion? Anyway, I doubt if many of th 
older, even famous name pilots of aviation’s 
various branches, including airlines, will now 
stop flying jets because of the assertion 
from out L. A. way. 

It is indeed unfortunate that some ait 
lines’ jet training programs got off to false 
starts. It would seem that many of the 
older pilots, being first up, had to bear the 
brunt of the training programs’ growing 
pains. But cheer up, I hear that things ar 
getting better. 

It was to be expected that pilots who had 
been flying one type of equipment day in 
and year out, m a manner prescribed by 
their employers to the last detail, would 
have a bit of trouble ungrooving 
those little habits that would not apph 
to those ever so hard to fly jets. What was 
not expected were some of the gross in 
adequacies and “cowboy and Indians’’ early 
approaches to the whole subject of jet 
transition’ that were reported in the early 
stages of the transition programs 

The handicap of experience is perhaps 
illustrated by a paragraph in AvIATION 
WEEK (July 6, p. 63) which referred to the 
adaptability of pilots to the new integrated 
instrument panel. Your author - said, 
“Transition time from a standard panel to 
the advanced instrument panel varies ac 
cording to pilot experience, usually taking 
longer with more experienced pilots, less 
with the inexperienced men.” Now | 
wonder how brilliantly the L. A. airline 
pilot would do in the matter of his own 
instrument flight reflexes if he were sud 


some of 
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‘magazine’s editorial columns. 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters. but names 
of writers will be withheld on request. 


denly to find himself a transition student 
on the new military integrated instrument 
panel? 

The question is not intended as a curve, 
but as a reminder that good pilots can 
sometimes find themselves on the other 
side of the fence. And _ besides, all of 
AviaTIon Weex’s back page correspond- 
ents should try to get along and try to 
fathom out a business where there are more 
myths per minute than rpm’s. Like for 
instance—that it’s such a great big difficult 
thing for an adequately trained pilot to 
safelv flv one of them thar jet airliners 

Rorert FE. TRIMBLE 
Washington, D. C. 


Crew Controversy 

I would like to challenge at least two 
points made by “Airline Pilot” (AW Aug. 
10, p. 134). First of all I would say that 
I would net want my signature at the bot 
tom of such a letter, either, so I hardly 
blame him for requesting that his name be 
withheld. 

Point number one: I fail to see 
“Airline Pilot’? can make such a statement 
as, ““. . . Gen, Quesada has instead chosen 
to engage in querulous debates with the 
president of the Air Line Pilots Assn ‘4 
As evervone knows, Mr. Saven of ALPA 
inade public his ‘etter to Gen. Quesada in 
which he made wild and unfounded accusa 
tions of “*. . . childish Gestapo program . . .” 
used by Gen. Quesada and his agents. 
Gen. Quesada’s reply was hardly querulous 
but clear and to the point, in telling Mr. 
Sayen that upon presentation ef evidence 
he would take steps to eliminate such pro- 
gram. 

Point number two: “Airline Pilot’ states 
flatly that FAA has failed because, among 
other reasons, it failed to “settle the still 
smouldering pilot-flight engineer controvers\ 
by specifying that the third man on the 
jet be pilot-qualified.” In typical ALPA 
fashion, this man is screaming failure, in 
competence, etc., simply because FAA has 
not immediately :vled in favor of his faction 
The U.S. Air Force has been operating, for 
several years, multi-jet aircraft with only two 
pilots, and under far less favorable conditions 
than any airline—but this is neither here nor 
there. Mr. “Airline Pilot’’ is probably so 
thoroughly brainwashed by the ALPA line 
of “‘we are the Supreme Beings’’ on the 
airways, FAA and other agencies should 
accept recommendations unquestionably, 
that we can hardly place blame on him 
for his opinions 

Ist Lr. WitiiaMm E, Pratt, Jr. 
48th Air Rescue Squadron 
Eglin AFB, Fla, 


how 


Selecting Heads 


People who will not put signatures to 
their editorial assists, such as “Airline Pilot,” 
Los Angeles, Calif. (AW Aug. 10, p. 134), 
completely nullify their efforts in attempting 
to reach others. However, if the figures put 
forth by ALPA (AW Aug. 3, p. 37) anent 
the ages in the 27 commercial air crashes 
laid to pilot error from 1946 to 1959 (and 
one must consider them official since they 
are in confirmed government records), then 
this same nameless person can cut down his 
verbiage. 

But let’s go a bit farther in this latest 
government hassle anent retirement of pilots, 
etc. 

If ever there was a branch of tech 
nicians, mistakes and errors considered, as 
highly trained and constantly checked as the 
airline pilots—where are they? Here is a 
group that is usually allowed one mistake, 
and that one either kills them or fires them 
Now let’s look at the government who will 
control us. 

Look at its record. They need a head 
of CAA or FAA, if you will, and in 
goes a fighter pilot, military man, when 
there are thousands of men who have been 
in the air transport industry for 30 years and 
more who would have been better qualified. 

Then we needed someone to head a spacc 
agency, so we didn’t get von Braun who 
put our first successful one into space; no, 
we got a college prof from New England. 
Then we needed a Secretary of Defense one 
time, and we got a boy wonder from indus 
try named Wilson who balled us all up 
when there were qualified military men who 
should have been considered for a defens¢ 
position, it figures. 

I’m not saving Saven is the man to do 
it, that’s up to his membership, but I will 
say that when the governmental agency 
which controls these same technical people 
they would retire unilaterally with no basis 
oi fact, has and maintains equal efficiency 
and proficiency and some logic in their pick 
of heads of various controlling agencies, I 
might listen to Washington. 

W..C. HELver 
» 


Flourtown, Pa. 


News Freedom 
I want to thank Mr. Jack Caldwell (AW 


June 8, p. 122) for saying better than I 
can the feeling many of us have about 
over-eager Commercial news gatherers. Cer 
tainly the supposition that because a classi- 
fied project is momentarily exposed to a 
local resident, Russia also has the word, is 
nonsense. 

\ free press—meaning freedom to print 
the news so that it sells the most newspapers 
—is something most of us prefer to a cen 
sored press. 

But I, for one, would be happy to lock 
the cell door on reporters who use telephoto 
lenses to get Titan pictures or fly over the 
Douglas plant for a missile shot. 

ALAN PoPE 
Albuquerque, N. M 
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PRECISION COMPUTING RESOLVERS 


for 
loF-T-Yor-Col-To Ma d-t-ro] bh - tae) 


SIZE 8 FEEDBACK WINDING RESOLVERS 


13.7v (compensator); Zro 234 + 
j596; Zso 244 + j548; Zcompensa- 


These resolvers are designed for 
use with transistorized amplifiers 


cal characteristics: Input voltage 
15v400~ (stator); output voltage 


and permit the solution of spheri- 
cal triangles in a size 8 cascaded 


13.7v (rotor); phase shift (stator 
as primary) 20.5°; output voltage 





resolver chain. 

Functions of the spherical tri- 
angle which can be produced are 
indicated in the schematic below. 
More complex trigonometric func- 
tions, as well as systems involving 
coordinate axis transformation, can 
be generated with the use of these 
resolvers. 

Accuracy: Functional error .1% 
or less; winding perp. +5’. Electri- 








SIZE 11 AMPLIFIERLESS RESOLVER 
FOR ANGULAR DATA TRANSMISSION 


I 





ENGINEERS — Join the leader in the rotating components field. Write David 


TF CLIFTON PRECISION PR 


These size 11 resolvers incorporate an -integral 
transformer which simulates a resolver function 
at maximum coupling. They are used in the typical 
chain application indicated below for angular data 
transmission. In this particular application, the 
output information can be servoed at either end 
of the chain. 

Quick disconnect allows ease in harnessing. 

Accuracy: +5 of arc or less; winding perp. 
+5’. Electrical characteristics: Input to EITHER 
rotor or stator. Input voltage 115v1600~; output 
voltage 110v both stator and rotor as primary; 
ae i Ge. ee. 
primary) 1.1°; phase 3 ZR e—*| 
shift (rotor primary) i S 52 
1.9°; Zso (nom.) | (TORE) (FTTH) 
990 + j13500; Zre | ,,** 3° 
(nom.) 1150 + 3/2 
j13500. eee ee 


| 





/ 


{* 


tor 237 + j553; max. null voltage 
1 mv/v. 





RAN 
LAW OF COSINES os 
COS X=COS b cos a + COSx SiN Xe 


SIN X COS X} 


sin © siINx COS@-sin b 
SINAA COS @=O 


O= BEARING | 





SIZE 11 RESOLVER TRIMMED FOR 
ZERO PHASE SHIFT CONTAINS ALL 
COMPENSATION IN 2%” LENGTH 


‘ 


The YZC-11-E-1 precision 
computing resolver has been 
developed for use in a cas- 
caded, amplifierless resolver 
system at 900~. 

These units have been 
trimmed to provide zero phase 
shift and compensated for 
transformation ratio stability, 
under temperature, when 
working into their iterative 
impedance. 

Accuracy: Functional error 
-1% or less; winding perp. 
+5’. Electrical characteris- 
tics: Input voltage (stator) 
40v900 ~; output voltage 
(rotor) 33.2v; phase shift 0; 
max. null voltage 1 mv/v. 

Also ready for delivery is 
an equivalent, compatible 
pancake resolver. By its use, 
differential information from 
an inertial platform may be 
obtained and introduced into 
the system. 


Brown, Director of Personnel, Dept.) 


JCTS Co., INC. 


Sales Office: 9014 W. Chester Pike, Upper Darby, Pa.—Hilitop 9-1200, TWX Flanders, Pa. 1122—or our Representatives 
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TODAY. 


WRITE AVCO 


ENGINEERS 


From Avco—electronic watchdog for America's Defense—A new ground radar will soon 


guard America’s north. This complex electronic sentinel containing 300,000 components is 


the result of four years’ exhaustive design effort by Avco’s Crosley Division. Its successful 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND 


development, plus a newly awarded production contract from the Air Force, marks still another 


MAveo 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, 


Crosley contribution to radar science. 
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